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FIELD(title) FIELD(first name) FIE
FIELD(address) |

LD(last namé)
FIELD(city), Tennessee FIELD(zip)

Dear FIELD(title) FIELD(last name):

Enclosed is the final report from the Centers for Disease Control and Prevention (CDC) on their
Investigation of the cleft lip/palate cluster in Dickson County. I will summarize the report and its

ennessee
Department of Environment and Conservation are doing. A glossary is included to help explain
some terms used in the report.

" The CDC has confirmed that the rates 6f cleft lip

/palate were increased in Dickson County
between January 1, 1997, and October 3 1, 2000. They have not identified a cause. They .
recommend watching the numbers of infants born with cleft lip/palate in Dickson County to see
if the cluster continues or if it stops. If the cluster continues, CDC recommends doing a more
detailed study to try to find the cause. Please se

¢ the attached summary and the attached report
. from the CDC for details of the investigation. :

- The families with a child with a cleft I

p/palate live in all parts of Dickson County. Most families
use water supplied by the cities of . Dickson, Charlotte, or Van Leer. Two families have private.
wells. Sampling of drinking water supplies of ten families has shown no evidence of
contamination. The Environmental Assistance Office is sampling four more water supplies. If
your water has not been tested and you

] want it tested, please call the Environmental Assistance
Office at (615)687-7000. In addition, the Environmental Assistance Office has sampled many
wells in Dickson County; the well and spring in the immediate vicinity of the landfill are the only

Because the families with a child with a cleft lip/palate live in all parts of Dickson County, it is
difficult to imagine how a source of air pollution could be related to the cluster. However, the
Division of Air Pollution Control, in collabor

ation with the University of Tennessee, is modeling
air concentrations of emissions from local industri

con es. The air models predict the concentrations
of chemicals in different parts of the county, taking into account such things as temperature, wind.
direction, wind speed, precipitation, and amounts of chemicals released from industries. Precise



air modeling will give us a realistic picture of air concentrations of various chemicals in different
parts of the county. We will let you know the results when we have them.

The Tennessee Department of Health is putting into place the procedures to actively find all new
cases of cleft lip with cleft palate, cleft lip onl

y, and cleft palate only that occur in Dickson
County and the surrounding counties. If you know of any new cases or want to find out the status

of the continuing investigation, please feel free to call me at any time at (615)741-5683.

- Sincerely,

Bonnie S. Bashor, Director Environmental Health Studies & Services
Communicable and Environmental Disease Services
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The BB ducéiontsummarizes what is

known about the causes of cleft lip/palate and the rates
found around the world. Cleft lip can occur with or without a cleft palate. Cleft lip with or
without cleft palate is abbreviated as CL/P; cleft palate alone is abbreviated as CPO. CL/P is
thought to have different causes than CPO. Several genes are involved in a complex way with
CL/P and CPO. : '

Summary of the CDC Report:

CL/P is usually found in about 1-2 infants for every 1,000 births; CPO.is usually found in about
0.7 infants per 1,000 births (or 7 infants per 10,000 births). Usually 33% of clefts affect the
palate only (CPO); 46% affect the lip and palate; and 21% affect the lip alone (67% have CL/P).

The cause of CL/P and CPO is thought to be an interaction between genetic makeup and an
environmental exposure during the first three months of the pregnancy. To medical researchers
environment means anything except genetics - such as what we eat, drink, and smoke, viruses A
and bacteria we are exposed to, how we livé our lives, the medications we take, and the

chemicals we are exposed to. Environmental factors known to increase the risk of clefting are
exposure of the fetus in the uterus to anti-epileptic drugs and isotretinoin (a medication for severe
acne) taken by the mother. Other environmental factors that may increase the risk of clefting are
maternal cigarette smoking, stress, obesity, diabetes, and exposure to some organic solvents. Use

first trimester may decrease the risk of clefting.

The Preliminary Results section discusses how the cluster was confirmed, the results of the

medical records review, and the result of the interviews. The Centers for Disease Control and
Prevention (CDC) and the Tennessee Department of Health (TDH) found 18 infants bomn
between January 1, 1997, and October 31, 2000 with CL/P or CPO in Dickson County. All
mothers were living in Dickson County at the time of birth of the infant. The discussion of

finding rates of clefting in Tennessee and Dickson County before 1997 is very involved. The

what the rates of clefting are in Tennessee or
were in Dickson County before 1997, The eighteen cases of clefting are more than we would
expect, and the cluster is real.

Eleven (61%) infants had CL/P and 7 (39%) had CPO. This is very close to what is found around -
the world (67% with CL/P and 33% with CPO). The type and severity of clefting ranged from
mild to severe. . - :

Staff from the CDC completed interviews with 15 of the

18 mothers. The following fable
summarizes the information about possible risk factors for clefting.

Some risk factors related to clefting were found among the 18 mothers. But no one factor seems
to account for the cluster in Dickson County. It is interesting that six infants were born
prematurely, but that may be the normal rate among infants with CL/P. o

Other studies of cleft lip and palate have shown clustering in geographical areas and over time,
without an obvious explanation. CDC does not know if the cluster in Dickson County is due to



} some unidentified exposure, a normally
disappear.

CDC recommends that we continue to follow the numbers of infants born with CL/P to see if the
high rate continues or stops. If the rate continues to be hi

study to try to find the cause.

high rate, or if it is a statistical variation that will

gh, CDC recommends a more detailed

Table
Risk Factors Associated with Clefting

Possible Risk Factor | # Answering | # Answering

- A Yes No
Vitamin use before pregnancy (protective) 12 13
Prenatal vitamin use (protective) 13 2

| Smoking throughout 1st trimester 4 11
Some smok'mg-in 1st tﬁmester 7 8
Alcohol use in 1st trimestef | 0 15

} .Use of anti-epileptics or isotretinoin * 0 - 15
Obesity (BMI > 30) © 2 13
Gestational diabetes . 2 13
Occupational exposure to relevant chemicals | 0 15
Family history of clefting 1 14
Family history of tooth agenesis * 2 13
Preterm delivery 6 9
Municipal water source 113 2
" See the Glossary '
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GLOSSARY

22q11 deletion: an example of short-hand used by scientists to describe an abnormality of the
DNA of a gene. 22 refers to chromosome 22; q refers to the long arm of the chromosome; 11

refers to band 11; a band is an area of a chromosome that stains darkly. The short-hand means
that a deletion of a part of a gene has occurred in band 11 of the long arm of chromosome 22.

This short-hand is said as "twenty-two q one one."

Alveolar ridge: the bony ridge where the sockets for teeth and their roots will form

Anomalies: Plural of anomaly, marked deviation from the normal, a defect. Used as in
congenital anorhalies (anomalies that a person is born with). :

Anterior: in front of

Anti-epileptic drug: a medication that prevents seizures

Bifid ﬁvula: the uvula is fleshy lobe at the back of the soft palate that hangs down. It is visible:
in the back of the mouth. A bifid uvula is one that has a splitin it. o

Body mass index: the Weight in kilograms divided by the square of the height in meters. Weight
in kilograms is equal to the weight in pounds divided 2.2. The height in meters is the height in
inches times 0.0254. BMI = (pounds+2.2)+(inches x 0.0254). '

Case: a child in Dickson County with a cleft lip/palate born between January 1, 1997 and
October 31, 2001. : .

Case Mother: the mother of a child with a CL/P th lives in Dickson Coun‘cy'\;vhom we
interviewed

Chromosal abnormality: when the chromosome has a mistake in it

Chromosome: a structure in the nucleus that contains the genes of the individual; the structure
is composed of a long chain of DNA that wraps itself into a spiral or helix. People have 46
chromosomes, arranged into 23 pairs.

Embryologic: an adj ective of the noun embryo. In people, the developing child is called an
embryo from about two weeks after fertilization to the end of the seventh or eighth week of
gestation. : '

Environment: to medical researchers environment means anything except genetics - such as
what we eat, drink, and smoke, viruses and bacteria we are exposed to, how we live our lives, the
medications we take, and the chemicals we are exposed to.

First trimester: the first three months of a pregnancy
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Gene: the unit of heredity found on chromosomes

Genetic susceptibility: another way to describe multifactorial disorders - see below

Hard palate: the rigid, bony part of the palate that is closer to the teeth

Incisive foramen: the area in the embryo where the incisor teeth will develop, including the area
where the nerve for the incisor feeth will grow

Incomplete fusion: when the sides of the palate that are growing towards each other do not join
successfully '

Intrauterine: within the uterus
Isotretinoin: a medication used to treat severe acne; the most common brand name is Accutane
MACDP: Metropolitan Atlanta Congenital Defects Program

Malformation: abnormal or faulty fonhation, examples are a cleft palate, heart defect, or leg that
does not develop correctly in the embryo or fetus:

Mendelian genetics: Medelian genetics are responsible for some diseases. A Mendelian

disorder in a person is one that is caused by a defect in one gene in one or both parents that the

person inherits; another phrase that means the same thing is, simply inherited. Examples of

simply inherited diseases are: color blindness (defect in the X chromosome), sickle cell anemia

(the same defect in a chromosome in both parents), cystic fibrosis (the same defect in a

chromosome in both parents), and Huntington's chorea (a defect in one chromosome of one
parent) '

Mucosal web: the thin layer of tissue the covers a submucous cleft; the tissue secretes mucous, -
so it is called mucosal 4

Multifactorial disorders: disorders that are caused by an interaction of multiple genes and
environmental factors. Another phrase that means the same thing is, genetic susceptibility.

Examples of multifactorial diseases are: cleft lip and palate, congenital heart disease, diabetes
mellitus, multiple sclerosis, and hypertension (high blood pressure).

Muscular diastasis of the soft palate with mucosal integrity: separation of the muscles of the
soft palate, while the tissues covering the palate and secreting mucous are intact

NBDPN: National Birth Defects Prevention Network

Notching of the posterior border of the hard palate: an indentation or depression at the back
of the hard palate
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Obesity: having a body mass index (BMI) greater than 30.

. Orofacial: refers to the ~mouth and face

Overt: readily seen

grows

Pélatal shelves: during embryologic development, the éecondary palate looks likes shelves as it

Palate: the partition separating the oral and nasal cavities
Parity: number of children that a mother has had

PDA: patent ductus érteriosus, an opening between the aorta and pulmonary artery that does not
close at birth _ ' -

Pharynx: the area in the throat between the mouth and nasal passages at one end and the larynx
and esophagus at the other end ' ' ‘

Primary palate: that part of the

palate that comes from the area in the middle of the face where
the nose is developing in the e

mbryo

Rate: how often a disease appears among a certain number of people. For cleft lip/palate the rate
is usually written as the number of infants born with cleft lip/palate for every 1,000 infants born
in a year. 4 _ . , '

Secondary palate: most of the palate, formed when the sides of what will be the palate grow .
towards each other in the embryo , g
Soft palate: the ﬂeshy part of the palate that is behind the hard palate, toward the throat

Submucous cleft: clefts of the hard or soft palate that are covered by a thin layer of tissue called
the mucosal web

Syndrome: a group of signs and symptoms that occur together and characterize a particular
abnormality ' ' ‘

Teratogenic: . an adjective of the noun, teratogen, a factor that causes theproducﬁon of physical
defects in the developing embryo '

Tooth agenesis: some teeth never come in because the area where teeth are supposed to come in
did not develop properly in the embryo

Velopharyngeal incompetence (VPI): the soft palate and pharynx do not fuﬂction as they are
supposed to
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Charity Campbell

3383 Main strzet W8 NHYWM’"\,\“"EX laue

McEwen, TN 37101

Home Phone: 931-582-6659

Son: Joshua Robertson

DOB: (02-20-37

Date Conceived: 05-9§

Water: Home/Public
Work/Public

(conceived and gave birth whils living in 3

7. Darcie and Scott Herkimer
743 Nels Adams Roagd
Dickson, TN 37055
Home Phone: 613-763-0087
Son: Samuesl Herkimer
DOB: 11-24-98
Date Conceived: 03-98
Water: Home/Public

Work/Public

8. Jennifer Whited

" 121 Brookside Drive
Dickson, TN 37055
Home Phone: 615-446-8204
Son: . Michael Nethertcn
DOB: 06-29-98. :
Date Conceived: 10-97
Water: Home/Public

Work/Public

9. Brandi Warren '
513 Pleasant Valley Drive
Dickson, TN 37055
Home Phone: 615-740-1670
Son: Wade Bleazer
DOB: 01-28-98 .
Date Conceived: 08-97
Water: - Home/Wsll

Work/Publiic

1C. ShoaQd Herlin
2121 Highway 125 #1185
Ashland City, TN 37015

.Home Phone: 615-792-9755.
Daughter: Sydney Stlverc

DOB: 02-10-00

Date Conceived: 05-89.

Water: Home/Pub ic
Work,” Jn & Riwn

10:17a Dickson First Hazarene

6157446~ 8484 F.3

s Whan \wed-*
wpley  howo. f'vml'ﬂ

0o whone. Luad -
ma&d" hand
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-

worle s Yo hle
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Foster Parents:

C“aresa and Phillip Hasley
1862 Rock Church Road
Charlotte, TN 37036
Home Phone: §615-782-0306

wiork ”

5) (Conceived and gave birth while living in Dickson County)
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12.

13.

14,

.15,

01 10:17a -Dickson First Nazarene _B15r446-8464

Tara and Ronaid Morris
221 Oak Zill Drive
Vanleevr, TN 37181
Home Phone: 615-763-6144
Son: Troy Morris - )
DO3:  10-26-99 _
Date Conceived: 03-99
Water: Home/Public
Work/Public

Amy and Travis Wood ;
110 Red Qak Circle :
Dickson, TN 37055
Home Phone: 615-740-9375
Daughter:  Lauren Wood
DOB: (08-15-9§
Date- Conceived: 01-99
Water: Home/Public

: Work/Public

Priscella Miles/Jason Stewart
4377 Highway 70 West
Dickson, TN 37055
Home Phone: - Bl15-441-.3889
Son: Dakota Stewart .
DOB: 02-16-00 - ~ C AN\
Date Conceived: 05-99 : , l (‘ l:l' : Sﬂfglpb'W"
Fater: Howe/Public : \ F AL DR N et
, c 4 .
Work/Public _Eégg\ 'aﬁﬁf%g $Qw( v ' 4AS &\

. - n -W 2, 4 .
‘ ple G~ (KIT

Melissa and Steven Jones édv:a 4w'\ _ %g9§£7023' . U¢>z#

~'1005 Harman Springs Road-,'iﬁk . A X . o

Dickson, TN 37055 o ST S %\3&8\“4“

Home Phone: 615-446-6354 7 ~ leed ™

Daughter: Mya Elizabeth Jones (’% (" < \}3“7{

DOB: 10-13-00 . . 14 3 L (106K

Date Conceived: 01-00 ﬁé W )

i A*I u
Water: Home/Publ%c ' /// uwi&v hﬁmag Clkqhb ¢
. Work/Public L 2R A0

(Grandparents live near landfilli-spent time -at this home)

Keisha and Tony Fambrough
122 South 3rd Street
2ickson, TN 37055

Homa Phone: 615-740-0486

Daughter:. Autumn Fambrough
DOB: 03-15-30

Date Conceived: .0§-99
Water: Home/Public ‘
:WorkﬁPublic.



17..

18.
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A(Lived in Memphis,

Rebecca Pierce

FEl 10:18a . Bicksan First Mazarene B1S5/446-8454

Carol and Shawn McCutchen
200 Plantation Court
Dickson, TN 37055
jome Phone: 815-441-.4864
Son: Stewart McCutchen
508 : 03-20-39 .
Date Conceived: 06-98
Water: Home/

Work/

Heather Normap

Contact- Eileen Norman
123 Payne Springs Road
Dickson, TN - 37055
Home Phone: 615-446-5573"
Daughter: Sophie Norman
DOB: 05-22-99. , -
Date Conceived: 08-98
Water: Home/Public

visited relatives in Nickson every weekend)

—

535 Park Court o . /.' ‘ T
Nashville, TN 37211 (M&Q%J@brﬂuw)
home phone: 615-333-0895 . /(ﬁﬂkwf Wame-

Son: Stephen Andrew Pierce ,(

DOB:  §/21/97 : S bipele -
Exposed to Dicksgn water during pregn?ncy; -

/ /Q’tee\vmc») u}c&,“pL

| i_g;%f%iff%ﬁf@‘.”.;_ .
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Summary of CPL / CPO Locations = o R Lev C
4o s
1. Farmily 1: 495 Baker Road, Dickson ek KAL)
- Water: home well and work public M o "t Ak
Conception: 8/97 :

2. Family 2: 304 Lovell Avenue, Dickson
Water: home well and work public
Conception: 9/97

3. Family 3: 14355 Tidwell Switch Road, Dickson
Water: home public and work public
Conception: 1/98

4. Family 4: 400 Log Wall Road, Dickson

Water: home public and work public
Conception:-1/97

5. Family 5: 220 Shoulder Strap Branch Lane, Town of Van Leer

Water: home well and work public

Conception: 7/97 ol ’
z : . : 13 : ] : (’GE{/‘-(JOE/‘‘ZVU“'V‘/k rSe
6. gﬁg n6 label location as “address undetermined” and plot in downtown ol net (oo (oo

Water: home public and work public
Conception: 5/96

7. Family 7: 743 Nels Adams Road, Dickson

Water: home public and work public
Conception: 3/98

8. Family 8A: 121 Brookside Drive, Dickson
Water: home public and work public
Conception: 10/97 ‘

Family 8B Foster Home: 1862 Rock Church Road, Town of Charlotte

9. Family 9: 513 Pleasant Valley Drive, Dickson
Water: home well and work public
Conception: 8/97

10. Family 10: label location as “address undetermined” and plot in downtown
Dickson

Water: home public and work unknown
Conception: 5/99

S:\projectsstart/dicksonlandfill/summary of CPL by addressandtele



11.

12.

13.

14.

15.

16.

17.

18.

Family11: 221 Oak hill Drive, Town of Van Leer
Water: home public and work public
Conception: 3/99

Family 12: 110 Red Oak Circle, Dickson
Water: home public and public
Conception: 1/99

Family 13: 4377 Highway 70 West, Dickson
Water: home public and work public -
Conception: 5/99

Family 14: 1005 Harmon Springs Road, Dickson
Water: home public and work public
Conception: 1/00

Family 15: 122 South 3¢ Street, Dickson
Water: home public and work public
Conception: 6/99.

Family 16: 200 Plantation Court, Dickson

Water: home unknown and work unknown
Conception: 6/98 -

Family 17: 123 Payne Springs Road

Water: home public and work Memphis
Conception: 8/98

Family 18:
‘Water: home and work
Conception:

S:\proj ectsstart/dicksonlandﬁll/summa.ry of CPL by addressandtele
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GROUNDWATER QUALITY
ASSESSMENT PLAN

DICKSON COUNTY LANDFILL
DICKSON COUNTY, TENNESSEE

INTRODUCTION

Griggs & Maloney, Inc. has been retained by Dickson County to prepare a site investigation plan
to assess the groundwater quality at the Dickson County Landfill, Dickson, Tennessee. The
Tennessee Division of Solid Waste Management (DSWM) directed Dickson County to develop a
groundwater quality assessment plan after:samplifig S & spring: nearthieilandfill-indicated SGlid

waste- constituents froni”the landfill:may: have. migrated. into ;the-groundwater. This document

describes the objectives of the investigation, provides background information concerning the
landfill, and gives a detailed description of the work plan for the groundwater quality assessment.

SCOPE-OF-WORK

' This Groundwater Quality Assessment Plan is designed to serve as the primary guidance

document for the groundwater quality assessment at the landfill. The overall objectives of the
assessment are, as required in the Solid Waste Regulations: detéifiiationof.whethersolidiwastes

constituents; have enteréd™thiér groundwaterFandTcharacternzation=ofthe Concentrations and-Tate
and- extent-of migration:of waste:constituents in the-groundwater,

Multiplé phases of investigation will be needed to complete the investigation. Because the need

for an assessment monitoring program was initially indicated by sampling results from an off-site
spring, the Iiitial objective will be"to” determine Whether the waste-constituents "detected m:the
spring camefrom “the-landfill » This will be accomplished by the installation of additional
monitoring wells between the spring and the landfill. Additional hydrogeologic information will

. also be gathered by surveys to identity all springs, streams, and domestic and commercial water

wells in the area. Other investigative work will be performed as necessary to meet the stated

ghiactives of the investigasion.

Orians & Ma1oNFy INC « Enoineering and Fnvironmental Consnlting « (615 895-8221
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The Scope-of-Work for the assessment includes work to:

1)
2)

4

: 5

Install additional groundwater monitoring wells.

Develop and implement a groundwater sampling and analysis plan which will determine if
solid waste constituents from the landfill have entered the groundwater.

Characterize the site’s hydrogeology and deterrmne the rate and extent of rrugrauon of waste
constituents in the groundwater,

Identify all domestic and commercial water use within the area.

Prepare a comprehensive report of assessment findings and proposals for additional

- investigation or corrective action, if needed.

- 3.1

._BACKGROUND INFORMATION

SITE LOCATION AND HISTORY

The Dickson County landfill is located on Eno Road approximately 1.5 miles southwest of
Dickson, Tennessee. The entire landfill site, which includes areas previously used as a city
dump and older landfilled areas, as well as the currently- operating areas, includes
approximately 85 to 95 acres. The current landfill operations are located on the western
part of the site, and include a Class I balefill and a Class IV landfill. Figure 1 presents the
location of the site on the U.S.G.S. 7.5 minute Dickson, Tennessee Quadrangle map. |

The site was originally opened in the 1960°s and operated as the city dump for the city of
Dickson, until the site was sold to Dickson County in 1971. Part of the site was permitted
as a sanitary landfill in 1980 and extension areas were. penmtted in 1988 and 1990. The
latest set of engineering plans for the site were submitted in 1992 to meet the revised
DSWM regulations. According to the plans, the Class I balefill operation will occupy
approximately 14 acres and the Class IV landfill will occupy approximately 2.3 acres.

Four monitoring wells were installed to monitor the groundwater at the landfill. Two of

the wells, all believed to be downgradient from portions of the landfill, have been regularly

sampled to meet groundwater monitoring requirements. One of the wells, believed to be
at an upgradient location, was dry from the time of installation, and has since been

abandoned. As a bacvaground reference, Sullivan Spring; which is located about 0.3 miles
north-northwest of the landfill, has been sampled to replace the dry well. Figure 2 shows
the approximate locations of the moniroring wells and Sullivan Spring.

.. - GRIGGS & MALONEY, INC. * Enginesering and Environmental Consulting » (615) 895-8221
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In March of 1994, the wells and spring were analyzed for the first time for the Appendix I
parameters required by the revised DSWM regulations. The sampling results indicated
levels of trichloroethyiene (TCE) and cis-1,2-dichloroethylene were present in the sample
obtained from Sullivan Spring. TCE was detected at 0.018 mg/L, which is above the
maximum contaminant level (MCL) of 0.005 mg/L. In June, thé two wells and Sullivan ~
Spring were sampled again for the Appendix I parameters. In Sullivan Spring, TCE was
detected at 0.083 mg/L, and 1,.2-Dichioroethene was detected at 0.019 mg/L, which is
above the MCL of 0.007 mg/L.. Cis-1,2-Dichlorothene was also detected, but at levels
below the MCL. In September, Sullivan Spring was -resampled and again TCE and 1,2-
Dichloroethene were- detected above. the MCL. Samples were also taken in Worley

Furnace Branch, at locations upstream and downstream of the discharge point of Sullivan
Spring. The contaminants were not detected in the upstream sample.

- GRIGGS & MALONEY, INC. + Enginesring and Environmental Consuiting * (615) 895-827.1 Pasge 2
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+ Sullivan Spring is used as a drinking water source by two families. At the time of the

3.2,

September sampling, the residences were notified by Mr. Jim Lunn, of Dickson County,
that they should not use the water for drinking until further notice. The Division of Water
Pollution Control was also notified of the findings at this time. In September, surface
water sampling was conducted at various points on West Piney Cresk. Sampling did not
reveal detectable levels of any of the parameters. Residential wells on Furnace Hollow

Road were also sampled during September. The laboratory results did not detect any of
the parameters in question. (Gardner, 1994) :

GEOLOGY

‘The Dickson County Landfill is located on the rolling plateau of the western Highland

Rim, a section of the Interior Low Plateaus Physiographic province. The region is

characterized by rolling terrain which has been cut by numercus streams. A mantle of

unconsolidated regolith, of varying thickness, overlies Mississippian carbonate bedrock.
(Bradley, 1984) - ‘

The landfill site is located on a rolling upland area which drains primarily toward Worley

Furnace Branch and it’s tributaries to the southwest, west, and northwest. Slopes are

gentle to moderate Wwithin the landfill property boundaries, but are steep along the upland

slopes. Relief over the landfill site'is approximately 60 feet, with the highest elevations

along the northern end of the landfill and the lowest elevations near the southwestern

corner. Over 120 feet of relief exists between the highest areas of the landfill and Worley
Furnace Branch. o

The uppermos% geologic formations in the area of the landfill are, in descending order: the
St. Louis Limestone, the Warsaw Limestone, and the Fort Payne Formation, all of which

are Mississippian in age. The regional dip of the formations is to the northwest. (Bradley,
1984) _ ’

The St. Louis Limestone caps the uplands over most of the area. At the landfill, for the
most part, the unit has weathered to clay regolith. Borings at the landfill have identified
the regolith as red, reddish-brown or orange, moderate to highly plastic, silty clay: soils
with varying amounts of chert fragments a:... ticois and roules of chert. (ATEC,
Cectechnical and Hydrogeologic Investigation, 1992) The borings have revealed that the
unconsolidated soils are thick beneath the landfll site. The previous geotechnical borings
and wells were driied o depths ranging Fom 25 to 39 fee

fest below the surface. Some of
the auger borings were believed to have refused

ense chert beds and the ATEC report
estimated limestone bedrock to be approximately 6340 90 feet below the ground surface.

-
i
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Bradley, 1984, estimated the regolith in the uplands of the Dickson area to generally
range from 50 to more than 150 feet thick.” Comparison of depths to bedrock for
residential wells and test wells in the area near the landfill found the actual regolith
thickness to be highly variable within short distances, which indicates that the bedrock
surface is likely pinnacled. One test well drilled at the southeastern corner of the landfill
was drilled to 331 feet before encountering bedrock. Where not weathered to regolith,

the St. Louis Limestone is typically a yellowish-brown, fine-grained, cherty limestone.
(Bradley, 1984)

The Warsaw Limestone underlies the St. Louis Limestone. Bradley, 1984, estimated the
top of the Warsaw limestone to be near the 740 foot contour in the area of the landfill.
This would place the top of the Warsaw at about 60 to 130 feet beneath the landfill site,
The Warsaw Limestone is typically a thick-bedded, light-colored, medium- to coarse-
grained, fossil fragmental limestone. Locally the upper part of the Warsaw: may be
weathered to. clay regolith in some locations in the vicinity of the landfill. The unit is -

- approximately 100 feet thick in the area. (Bradley, 1984)

The Fort Payne Formation is typically a calcafeéué, dolomitic, very cherty siltstone. It is
estimated to have 2 maximum thickness of approximately 250 feet in the Dickson Area.
(Bradley, 1984) = - _ : e

HyYDROLOGY

" 33.1 SURFACE WATER

The landfill site drains primarily to the southwest, west, and northwest toward Worley
Furnace Branch and it’s tributaries. Worley Furnace Branch is located approximately 0.3
miles north-northwest of the landfill. The headwaters of a tributary of the stream begin at
the southern end of the active landfill area. Portions of the southeastern part of the old
city dump / landfill area drain to the south toward Baker Branch. Both Worley Furnace

Branch and Baker Branch. flow into West Piney River, which is located approximately 1.5

miles west of the landfill. All of the streams are within the Tennesses River'Basin.'

Numerous springs are located in the Dickson area. The spring believed to be the closest
to the landfill is Sullivan Spring, which discharges into Worley Fumace Branch about 0.3
miles north-northwest of the landfill. The -altitude of the spring is near the 720 foot

elevation. The spring appears to issue from the limestone bedrock which outcrops along
the valley wall of Worley Furnace Branch. ‘ '

. --- GRIGGS & MALONEY, INC. * Engineering and Environmental Consulting « (615) 895-8221 -
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33.2 GROUNDWATER

According 1o Bradley, the groundwater systérn in the Dickson area is primarily recharged
from precipitation in the uplands where the regolith is thick. Recharge enters the regolith,
which stores the water and transmits it slowly downward to points where it can enter the

bedrock system or flow along the bedrock-residuum contact. Although the regolith stores
large quantities of water, due to the low permeability of the clay, the regolith will in most
cases yield little water. : L

The primary aquifer in the Dickson area occurs in the solutionaly enlarged bedding plane -
-openings in soluable limestone. The great majority of wells in the area are screened in the
Warsaw limestone and, with one exception, all springs recharge from the Warsaw.

(Bradley, 1984) The dense cherty Fort Payne Formation is generally an underlying
confining layer, but does yield water in some wells.

A regional water level contour map taken from Bradley, 1984, is shown in Figure 3. The
contour map shows water levels in the Dickson area based upon measurements in wells
and springs in 1960. As the map shows, groundwater flow patterns are similar to surface
flow patterns, as groundwater generally flows from the uplands toward the valleys. In the
valleys, groundwater is discharged at springs or seeps. Based upon the map, on a regional
scale groundwater in the area of the landfill is moving in 2 west-southwesterly direction.

The existing monitoring wells at the landfill are scresned mmmediately above.the bedrock
surface. (ATEC geotechnical report) The nature of flow within the regolith is uncertain.
“The wells show widely varying wateér levels and two of the four wells have been dry at
times. The direction of groundwater flow camaot be determined based upon the
information from the existing ‘wells. Groundwater flow within the regolith may be

discontinuous across the site, and controlled by the presence of pinnacles, regolith
thickness and/or variable rates of recharge to solution openings in bedrock.

Based upon the thickness of regolith, the primary aquifer beneath the landfill should occur
v solution enlarged openings in the Warsaw limestone. Of the 20 wells known to be

located within a one-mile radius of the site, all but 4 of the wells are deeper than 125 fest,
and most are believed to be drilled more than 50 fest into bedrock. (ATEC, geotechnical
report) In drilling test wells into the Warsaw limestone in the Dickson area, Bradley
fovnd sohution anenings which ranged from less than 1 foot to more than 40 feet thick. In
general the smaller openings were clean, water bezring zones, while the larger openings
were partially or completely filled with clay. Soiuticn openings which occurred below

fine-grained “cap rock” near the top of bedrock were more likely to yield large amounts of

water. The size and number of the solution opexings. decreased with depth. (Bradley,

Sullivan Spring appears to be recharged from the Warsaw limestone, which outcrops

along the valley wall of Worley Furnace Branch. Itis expected that the bedrock solution

openings which recharge Sullivan Spring would most likely be at altitudes above or equal
to the altitude at Sullivan Spring, i

-

.-~ GRIGGS & MALONEY, INC. * Engineering and Environmental Consulting * (615) 895-8221
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3.3.3 WATER USAGE

- Figure 4 is 2 map adapted from the ATEC geotechnical investigation showing water well
locations within a one-mile radius of the landfll According to the ATEC report, the city
~of Dickson has 11 public wells east of the landfill ste. A

ccording to Mr. Jim Lunn, with -
Dickson County,

one additional city well is located next to the city water tank and the -
additional well is shown on the map. The city recet

_ its water from Dickson City Lake,
northeast of the site, and only two of the wells1398 an

d 1385, are actively used to ensure
that the pumps are operational. Table 1 provides\imormation concerning the water wells.
(ATEC) :

27
387

4. - INVESTIGATION PROCEDURES

In order to meet the objectives which have been previously defined, ‘the investigation will be
performed in sequential phases. The initial phase will consist of the installation and sampling of

: ‘monitoring wells, with the intended purpose of determining i, in fact, the contamination detected
) o "

) . encountered as the boring is advanced through
;/ 7

Cc

in Sullivan Spring came from the landfill. Based upon-the results of the initial phase of work,
- subsequent phases will likely need to be performed to delineste the full extent of contamination at
'the site and to better define the hydrogeology of the landfill area. .

4.1 MONITORING WELL LOCATIONS AND DEPTHS |
In order to determine if the contamination detected & the spring came from the landfill, to
begin the investigation a minimum of three additional monitoring wells will be installed.

. The wells will be located near the northwest corner of the landfill, between the landfill and
Sullivan Spring. The proposed well locations are shown in Figure 5.

The depths at which the wells will be installed are de

pendent upon the depths at which
groundwat

er is encountered and upon the results of preliminary sample screening which
will be performed as the borings are advanced. If groundwater is encountered above the
soll’ bedrock interacs, groundwarer sampies Wil be obtained through use of either a
HydroPunch sampler or -from the installation of temporary wells. The samples will be
analyzed for the list of parameters which have previously been detected in Sullivan Spring,
If contamination is detected, permanent wells will be completed above the soil/bedrock

interface. If contamination is not detected in the preliminary sampling, the soil aquifer will
be cased off, and the boring will be advanced into bedrock. Any zone of groundwater

bedrock, will be sampled to see If the
mdicator screening parameters are detected. If conditions warrant, ‘multiple ‘strings of -
casings will be used to seal off multiple aquifers.

/77 .
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TARLE NQ. !
DICXSON COUNTY SANITARY LANDFILL
WATER WELL INFORMATION

. WATER
WELL DATE TOTAL TOTAL BOTTOM BEARING

NO. OWNER COMPLETED DEPTH YIELD CASING  ZONE USE
| 277|  C. Bradford |4/18/67 100 | S | 87 | 85| Home |
| 358]  I. Pucket |7/12/68 160 | 3 | 79 | 220| Home |
[ s21] I Hol |3r25/64 | 129] 4] 128 | 125| Home |
| s2s R. Holt 71167710 | 300 2 | 98 | 260 | Home |
| 528 A. Harris 8/31/70 | 360 | 71| 120 Home B
|  s52 G. Donegan 2124770 | 105 50 100} . 10| Home R
|  663] R.Buchznan 1730771 130 | 10 127 130 | |
| %8| E.Lovelacs 4128773 200 2 47 | Home }
‘v\ 851 J. Horaer 6/18/73 160 S © _ Home 1
i H. Holt 612573 | 340 160 | Home \
| 1334 City of Dickson |1271/80 | 300 4 | 136 220 | Municipal |
| 1385 City of Dickson 11020/80 | 160 400 106 143 | Municipal | -
| 1386]  City of Dickson |10/6/20 250 20 106 116 | Municipal |
| 1387 ] . City of Dickson "~ 110/4/80 300 3 103 252 ] Mounicipal |
| 1388 City of Dickson |10r2/80 | 250 150 | 181 197 | Municipal |
| 1389 City of Dickson 18/4/20 300 150 | 144 180} Municipal |
| 1390 City-of Dickson |7r24/80 © 350 | 14 | 115 307 | Municipal |
| 1392 Clty of Dickson 714/31 | 280] 165 127 145 |  Municipal |
| 1393]  City of Dickson | 320 12 162 245 | Mouaicipal |
| 1396]  City of Dickson 7/7180 | 280 110 | 127 | 130 | Municipal |
| 1397|  City of Dickson 712130 | 340 175 | 318 | 330 | Municipal |
| 9029 | K. Walker - 1 75 | ! 75 | Home = |
[ 9030] 7. Robinsen \ | 212 1 107 | Home \
| 9040 | D. Szaders l l 110 | | 1C0 | | Home |
| 9041 D. Sanders | I i | | Home |
i .5Ca&{ L. Domeia- ‘ T 125 | \ 1 | Home |
| 9048 | W. R Street | 155 | | 155 | | Home ]
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At each location, the monitoring well will be installed in the zone of groundwater which
indicates contamination, or if contamination is not indicated, in the zone of bedrock

aquifer which indicates the highest yield. If contamination is detected at any of the wells,
It is expected that additional wells will be necessary.

WELL DRILLING METHODS

From the ground surface, until refusal is encountered upon rock, drilling will be performed
using hollow stem auger methods. Borings will be advanced using 4-1/4" ID hollow-stem
augers. In order to characterize the soil conditions encountered, split spoon samples will
be taken using a 2-foot long, 2-inch OD, 1.375 inch ID split spoon sampler. Split spoon
samples will be taken at intervals of at least every ten (10) feet. All soil samples will be
monitored with an HNu-101 Photoionization detector (PID), and if positive readings

occur, selected samples may be sent to a laboratory for analysis.

Drilling into bedrock will be performed using air rotary drilling techniques. . In drder to
seal off the soil aquifer, a minimum 14” diameter borehole will be advanced at least 2 feet
into competent bedrock and a 10” diameter steel casing grouted into place. A 5-5/8” bit
will be used to advance the boring into bedrock. Should conditions require the isolation

of multiple bedrock aquifers, a 10" ‘diameter borehole will be advanced and a 67 stesl
casing set to isolate the aquifers.

All soil and rock cuttings from the drilling operation will be placed on plastic beside the

. borehole and if contamination

Is indicated will be disposed of in accordance with DSWM
regulations. - .

All soil and rock samples will be visually examined by an on-site geclogist, classified, and

- the information entered on subsurface exploration borehole logs.

DECONTALWNATION PROCEDURES

Strict decontamination procedures will be followed throughout the investigation. The
minimum requirements for decontamination of drilling equipment are as listed below.

All drilling equipment must be cleaned and decontaminated prior to and after each use on
the site. A high pressure steam cleaner will be utilized to remove all foreign substances,
dirt, oil and grease, rust, etc. from all trucks, augers, rods, drill stems, bits, casings, tremie
pipe, and hoses used at the site. Decontamination will be performed on a decontamination
pad, constructed so as to contain all wash waters, debris and residue from the augers and
overspray occurring during the pressure washing operation. The pad will be constructed

S0 as to enable the collection and transfer of waste into drums or other containers for
storage and proper disposal.

. GRIGGS & MALONEY, INC. + Engineering and Environmental Consulting « (615) 895-8221

Page 13



T~ GRIGGS & MALONEY, INC. » Enginesring and Environmental Comnsulting * (615) 895-8221

GROUNDWATER QUALITY ASSESSMENT PLAN *

DicxsoN COUNTY LANDFILL

1

4.4,

* The casing and screen will be cons
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To clean the drilling equipment the following procedure will be used:

Wash with hot water from a high pressure steam washer.

Rinse thoroughly with hot tap water or steam, if available,

All wash and rinse water used in the decontamination process will be
collected for proper disposal according to. current rules.and regulations.

4. After each cleaning event, the equipment will be allowed to air dry, and then

checked with the HNu PID for evidence of volatile organics, and visually for
cleanliness.

L) R

WELL CONSTRUCTION METHODS

4.4.1 SINGLE CASED WELL INSTALLATION PROCEDURES

tructed of two'.(2) inch 1D, pre-cleaned, flush
threaded, Schedule 40 PVC. The screen will be ten (10) feet in length and will have 0.01

inch factory milled slots. The well screen will be terminated with a threaded end cap and

the casing will be terminated with z locking, watertight cap. Should preliminary sample
screening results indicate high levels of contamination, four (4) inch diameter wells may be
nstailed for'potential.use as recovery wells. '

The annular space between the well screen and the borehole wall will be filled with a filter
pack to a depth of approximately two (2) feet (minimum) above the top of the screened
section. A weighted tape will be used to help prevent

: bridging and ensure the proper -
placement of the filter pack. The filter pack will consist of clean, washed, well sorted
silica sand. , :

A filter pack seal of at least two (2) feet of bentonite pellets will be placéd immediately
above the sand. A weighted tape will be used to help prevent bridging and ensure the
proper placement of the filter pack seal. If the bentonite seal is placed above the water

table, two gallons of potable water will be used to hydrate the pellets. A mimnimum of 1
hour will be allowed for the pellets to hydrate, ‘ : '

The remaining annular space, from the top of the filter

TirFasa wrl ko 81ad w1tk 1 han :
.'.bL.-—h—‘-: L T e Al o e

Portland cement and 4-6%

pack seal to within two feet of the
TeTitafoamant gront
bs/gallon. A

e grout'will consist of a mixture of
powered bentomite mixed to a demsity of 13.5 to 14.1
tremie pipe will be used to place the annular grout,

The final two fest of the annular space will be filled with concrete and a locking above
ground steel protective cover will be set into place. The concrete apron around each well
will be sloped so that surface drainage will be diverted. Each monitoring well will be

clearly marked as a monitoring well and numbered. = Figure 6 presents a diagram of a
single cased monitoring well proposed for use at the site.

Page 14
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"~ 4.42 DOUBLE CASED WELL INSTALLATION PROCEDURES

To prevent the vertical movement of contaminants within a borehole or to prevent the

cross contamination of multiple aquifers, double cased monitoring wells will be installed
when monitoring a separate, deeper aquifer for contamination.

In casing off the soil aquifer, a minimum fourteen (14) inch diameter borehole will be
advanced at least two (2) feet into competent bedrock. A ten (1Q)_inch diameter
precleaned black steel outer casing will be used. Where muitiple strings of outer casings
are used, the outer borehole diameter will be a minimum of four (4) inches larger than the

outside diameter of the casing. The annular space between the inner casing and the outer
casing will also be a total of four (4) inches

The outer casing will be grouted into place using a bentonite/cement grout. The grout will
consist of a mixture of Portland cement and 4-6% powered bentonite mixed 1o a density of
'13.5to 14.1 Ibs/gallon. A tremie pipe will be used to.place the anmular grout. The grout
will be allowed to set for a minimum of 24 hours before continuation of drilling activities.

The inner casing and screen will be constructed of two (2) inch ID., pre-cléaned, flush

. threaded, Schedule 40 PVC. The screen will be ten (10) feet in length and will have 0.01

inch factory milled slots. The well screen will be terminated with a threaded end cap and
the casing will-be terminated with 4 locking, watertight cap.

The annular space between the well screen and borehole wall will be filed with a filter

pack to a depth of approximately two (2) feet (mimmum) above the top of the screened

section. A weighted tape will be used to Belp prevent bridging and ensure the proper
placement of the filter pack. The filter

pack will consist of clean, washed, well sorted
sifica sand. . :

A filter pack seal of at least two (2) feet of bentomite pellets will be placéd immediately
above the sand. A weighted tape will be used to help prevent bridging and ensure the
proper placement of the filter pack seal. If the bemtonite seal s placed above the water

table, two gallons of potable water will be used to hydrate the pellets. A minimum of 1
hour will be allowed for the pellets to hydrate.

The remaining annular space, from the top of the filter pack seal to within two feet of the
surzz2, will be filled with a bentonite/cement grout. The grout will consist of a mixture of
Portland cement and 4-6% powered bentonite mixed to a density of 13.5 to 14.1
Ibs/gallon. A tremie pipe will be used 1o place the annular grout.

. The final two feet of the annular space will be filled with concrete and a locking above

ground steel protective cover will be set into place. The concrete apron around each well

will be- sloped so that surface drainage will be diverted. Each monitoring well will be

clearly marked as a monitoring well and numbered. Fi

. gure 7 presents a diagram of a
double cased monitoring well proposed for use at the site :
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YMONITORING WELL DEVELOPMENT FORL
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l

PROJECT NAME: -

WELL ID-NO. : |

- ELEVATION (ft):

| WELL DIAMETER

- ::,_'

PERSONNET: - |

INSTALLED TATE T A

DEVELOPMENT DATE: -

DEVELOPMENT METHOD#x

| SAFETY PROCEDURES: - ¥ 455 -zt ‘RESPIRATOR ¥+ .+

GLOVES s

" CLOTEING:

TOTAL WELL DEPTH ()i~

' DEPTHTO WATER -+~

DEFTH OF-'-WATER’ CoL., frr -,

VOL. OF PU‘RG:: WATER-(gal): FA.CTOR HWATER CoLi fr=atiion 2

3 x CALCUTATED PURGE:VOL. 3 %.¥]

)

| WELL RECHARGERATE: Bl 5|

FAST:(<20r )47

SLOW: (>4 hr) - -

MED.(2-4hr) - i

|

a

Lr REE PRODUCT:.:

'—I YES:E

WATER QUALITY INDICATORS

<] | DETECTION METHOD: “# -

e WelFolume

After 3 WeilEVG§[lmes

After £ WelliVdlume

A&;r‘ S Well'Volime-
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4.7. GROUNDWATER SAMPLING

Groundwater sampling includes the measurement of free phase product, static water level
measurements, calculation of standing water volume, evacuation of the well, collection of
the sample, and decontamination of the.sampling equipment. The “Sampling and
Analysis Quality Assurance / Quality Control Plan™ included in Appendix B presents the

details of the sampling and analysis process and will be adhered to during the performance
of all groundwater sampling and analysis. :

aAfter developing the newly installed monitoring wells, the wells will be allowed to stabilize
for a period of at least seven (7) days. Groundwater static water level elevations will then
be measured. All water level measurements will be referenced from an established and

documented point on the top of the well casing. The measurements will be correlated
~with mean sea level datum and measured to the nearest 0.01 foot.

After the water level measurements are performed in all wells at the site, each well will be
purged and groundwater samples collected for submittal to the laboratory for analysis.

- Monitoring well purging and sampling forms will be completed for each purging and
sampling event for each well. :

) - Samples will be collected for analysis in the order of volatilization as follows: -

i

- Volatile Organics

2. Extractable Organics

w)

) Pvesticides and Herbicides

4. Dibenzofurans/dibenzo-p-dioxins'

5. Mercury
6. Metals

- Cyanide
3. Suifde

8. pH and Conductivity

Initially during well drilling activities, preﬁmhﬁry groundwater sampiing will be performed
using either HydroPunch sampling methods, temporary well installations, or sampling

from the open bedrock borehole. The preliminary sampling will be used to determine the

proper depth to screen the wells. Representative samples will be obtained and submitted
to a laboratory for niish (24 hour) analysis. '

- GRIGGS & MALONEY, INC. » Enginesring and Environmental Consulting + (6151 R95-899 1 Page 20
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4.8 GROUNDWATER ANALYSIS

All groundwater samples will be submitted to a certified laboratory, approved by the State
of Tennessee, to perform the analytical procedures required by this plan. Groundwater
samples will be analyzed per the latest edition of USEPA, SW-846, “Test Methods For

Evaluating Solid Waste, Physical/Chemical Methods.” Table 2 presents a detailed

summary of the groundwater sample handling, preservation, and analysis requirements.

TABLE 2 ;
- GROUNDWATER SAMPLE HANDLING AND ANALYSIS SUMMARY
DicxsoN COUNTY LANDFILL

. NTAINER RESERYATIVE! i+ HOLDING
4l ok FEW FEE Tivg
vg vocs =30 ~ VOC 3 x 40ml @ 14 days | 8010/8020/ | SW846
i VoA | 8260
_-g4é X77 s ‘ ‘ : | 7Tdaysta -
20 Extractable Organics 3 x ILiter None extraction 8270 3IW-846
. o - Amber , 30 days ' :
. (lass after
e poF €ove =T Pesticides and Herbicides 7 days to
i Tise e 3 x 1Liter ON extracfon | 8150/8080 | SW-346
‘ Amber , 30 days
N : - : : Glass after : : :
v Dibenzo- furans/Di-benzo-p-dioxins 7 days to : SW-846 |
J e . 3x1Liter | &) extraction 8280
Amber , 30 days ' ‘:
(lass after
s Mercury Plastic (6) 28 Days 7470 SW-846
200 mi ,
s Cyanide - Plastic 3 14 Days 3010 SW-846 ‘
LA 300 mi }
e Sulfide Glass D) 7 Days 9030 SW-846 i
: 100 mi |
Total Metals Plastic 6) 6 months 6010 SW-346
3X 1 Liter ) :

40 ml glass VOA vial with Teflon lined septa and hole cap.
Coolto4°C ‘

[\ S

[¥3]

NaOH >12.0, Coolto 4 ° C.

Cool to 4° C,, HCL pH <2.

Liter glass or plastic bottle.

Nitric acid to pH less than or equal to 2.0.

ZN Acetate (4 drops 2N./100mls.+NaOH >5.0)

“J O W

.- GRIGGS & MALONEY, INC, » Engineering and Environmental Consulting » (615) 895-8221 Page 21



GROUNDWATER QUALITY ASSESSMENT PLAN * DICKSoN COUNTY LANDFILL

3

4.9

NOVEMBER, 1994

SAMPLE LABELING AND HaNpLING

All samples will be handled as prescribed by methodology set forth in the latest edition of
USEPA, SW-846, Test Met

lods For Evaluating Solid Waste, Physical/Chemical
Methods.
The sample label will contain the following information:
Project location and project number

Sample location, borehole or monitering well number, or depth
Method of collection

Date and time of collection

Samplers identifying narme or initials

- Sample type

Analysis requested

Method of preservation

An example of a sample label is included in Ap

. pendix B. In addition to sample labels,
sample seals may also be used to assure the

integrity of the samples. A typical sample seal
1s also shown in Appendix B, o .

4.9.1 SAMPLE PACKAGING AND SHIPPING

Samples will be packaged to insure
delivered to the laboratory as soon
If samples must be shipped by co

physical as well as chemical integrity. Samples will be
as possible after sampling, preferably on the same day.
mmon carrier, use of next day service is required.

Prior to transport or shipping, the cooler will be
prevent breakage of the sampl
Appropriate Chain-of-Custody d
samples. and the lid

packed with shock absorbent material to
€ containers and prevent the coolant from shifting,
ocumentation will be enclosed in the cooler with the
will be secured and sealed. The exterior of the cooler will be labeled

. - .
WIT ovhe mama e afdecen DL e
Mivae waa¥ LoCTU LD GLATESS OO 8 30uDi

it iipper and the address to be shipped to, and the total
weight of the package. Warning labels will be affixed noting “THIS SIDE UP” and
“FRAGILE" and any appropriate hazz-dous Warming.

© 4.9.2. SAMPLE CHAIN-OF-CUSTODY

Because the samples collected from the investigation may be involved in legalistic
proceedings at a later time, Chain-of-Custody documentation of all samples must be
maintained. A Chain-of-Custody is required anytime the sample leaves the custody of the
sampler. The possession of samples from the time of collection must be traceable.

- GQRIGGS & MALONEY, INC. » Engineering and Environmenta] Consulting » (615) 895-8221
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A typical Chain-of-Custody form is included in Appendix B. The form must be filled out
completely, legibly, and accurately and accompany the sample at all times for
documentation of the sample handling. When common carriers or shippers are utilized to

ship samples to the laboratory, the receipts and shipping manifest must be attached to the
Chain-of-Custody to complete the chain. When sam

ples are split between two or more
parties, a separate Chain-of Custody shall be prepared and accompany each sample.

4.10 SAMPLING QUALITY ASSURANCE / QUALITY CONTROL

Trp blanks, equipment blanks, field blanks,

examples of quality assurance/quality control

samples are handled, packaged, shipped, and

.soil and groundwater samples. QA/QC sampl

System as a means of contr

Tesults as contributed by
. measurement process.

split samples, and duplicate samples- are
(QA/QC) sampling requirements. QA/QC
analyzed in the same manner as the regular
es are introduced into the total measurement
ol and evaluation of the leve] of contamination and variability of
potential artifacts and interferences arising at any point in the

QA/QC samples-are designed to measure:

1. The integrity of the sample container and sample equipment cleaning process;

. 2. The actual process of sample collection:

)

" The purity of the sample preservatives and additive reagents.and chemicals:

- The mfluence of the site’s environmental conditions on the samples;
Cross contamination of samples due to improperdy cleaned sampling equipment; and
Indeterminate artifacts introduced during sample transport from containers,

preservatives, cleaning agents, and sampling equipment.

Table 3 surmmarizes the number and frequency of the QA/QC sample collection.

. ..GRIGGS & MALONEY, INC. * Engineering and Environmental Consulting « (615) 8958221 " Page23
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4.10.3 DUPLICATE SAMPLES/SPLIT SAMPLES

Duplicate samples are utilized to monitor the ability of the sampling procedures to -
produce reproducible results and to provide the laboratory with sufficient. sample to
perform laboratory matrix spike and duplicate sample analysis. Duplicate samples are
essentially identical samples. They are collected, preserved, handled, shipped, stored, and
analyzed in'the same manner as the regular samples, S

One duplicate sample will be collected for each sample set of ten (10) samples collected
for submittal to the laboratory. '

Split samples are duplicate sam

ples split between two or more parties for separate analysis
by unrelated laboratories. . , '

\

: 4.10.4 FIELD BLANKS

Field blanks are utilized to evaluate the sample container filling procedure, the effects of
environmental contaminants at the site, purity of preservatives or additives.

Field blanks are prepared in the field, on-site, by filling appropriate sample containers with
DI water and adding appropriate preservatives and additives as required. The field blank
sample is then grouped, handled, stored, and transported with the true samples collected at
the site. . :

Field blanks will be collect

ted at the rate of one (1) sarnple for each twenty (20) samples
collected. : ‘

SURVEY FOR STREAMS, SPRINGS, AND WELLS

In order to identify possible discharge points of groundwater from beneath the landfil the
mvestigation will include a survey to identify ‘all streams and springs in the area. The
survey will include the identification of all domestic and/or commercial water uses within

at least 2 one-mile radius of the site. Further testing of samples from the offsite streams,
springs, or wells may be recommended.

ADDITIONAL PHASES OF THE INVESTIGATION

Upon conclusion of the initial phase of monitorin

survey for springs, streams, and wells in the area, it is expected subsequent phases
of investigation will likely need to be performed to delineate the full extent of
contamination at the ;ite, and to better characterize the area hydrogeology.

g well installations, sampling, and

GRIGGS & MALONEY, INC. « Enginesring and Environmental Consulting « (615 895279 1
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" . Upon completion of the monitoring well instaflatio
testing results, a report will be prepared which inciu

6.0

- 6)

The subsequent phases of hvestigation may incl
well installations, slug and/or pump testing of
streams, or wells in the area, and injections of

Since the exact nature of the need for subs
until additional work is completed, the sco
mvestigation will be submitted as ag A
performance of the work.

dye to characterize flow directions.

REPORT OF FINDINGS

1) Documentation of all monitoring well drilling,
2

3)

des the following:

installation, and sampling activities.

Laboratory analytical reports of the groundwater sampimg results.

4) Results of the well, spring, and stream survey.
5) Resuits of any additional hydrogeoclogic testing.

Recommendations for additional phases of mvestigation, if necéssary. |

SCHEDULE OF IMPLEMENTATION

The following schedule is presented as an
scope-of-work to be performed.

DAYsFor
COMPLETION

ACTIVITIES OR TASKS TO ComLETE

ude such activities as additional
wells, sampling of other springs,

equent mvestigation cannot be known
pe of work for each additional phase of
ddendum to the Work Plan ‘pror to

NOVEMBER, 1994

0 and sampling, and receipt of all laboratory

Characterization of the groundwater potentiometric surface elevations and flow directions.

example of the expected completion times for the

Day 0
Lay 10
Day 30
Day 45
Day 60
Day 75
Day 90
Day 120

. Approval of Groundwater Quality Assessment Plag

Notificaticn cfDSWM of scaedule for well installation

Begin monitoring well drilling and installations

Completion of sampling ever: £ 1- All Appendix II parameters

Completion of sampling event # 2- Append. II detected + Appendix I
Completion of sampling event # 3- A’pﬁend. I detected + Appendix I

Completion of sampling event # 4- Append. I detected + AppendixI -

Submittal of Report of Findings

"= - - -GRIGGS & MALONEY, INC, Engineering and Environmental Consuiting « (615) 895-8221
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thlorobenzene: Benzene, chloro—

Chlorobenzilate Benzeneacetic acid, "4—chloro-—a— S
(4—chlorophenyl)-a-hydroxy, ethyl ester

p—Chloro-m—crescl;
4

Phencl, 4-chlcro-l—-methyl-
-Caloro—-3-methylphencl

Chlgozcethane; Ethyl chloride

‘e

Ethane, chloro-—

Chlorcform; frichlc:cmethane Xekthane, trichloro—

ZLcnlc:cnaghthalene Naphthalene, 2-chloro—

Z—Chlorcghenci‘ Phenscl, 2-chloro-

4-Chlorophenyl phenyl stherx Benzene, l-chloro=-4-ghencxy—

Chloroprene l,3-3utadiene, Z-chleoro-

Chrcmium Ch.:omimfx
< }sé&e' o - ‘ ';~-: ;: Chrysene
Csbalt _’._V o o ._‘, _ " cobalt
‘Capoer . } Coprer

s

m—-Cresal; 3—méthylghencl Phenol, 3-methyl- -

a-Crasal; 2-methflphenol Pheaol, 2-methyl-—
. ¥

p—Cresol; 4—methylphen§L Phencl, 4-methyl-

Cyanide Cyanide-
<,+~0; I—%-Dizhlacsachencxracetic Aceticz acid, (2,4~dichlaorophenoxy)—
acid . '

Seczene,  1,1'=(2.2-dichlorcethylidene)
bis{4—<cilozo- ~

4,4’ -DDE ) Benzenae, l,1l’'-(dichlorcethyenylidene)
‘bis{4—<chloxo—

4,4:-D0T . - Banzene, 1,l1°-{2,2;2~
)' - i trichlorvethylideae)bis(4~chloro—
Oiallarce

Carbamcothicic acid, bis{l-methylethyl)-,
S~(2,3-dichloro—2-progpenyl). ester



RS

p—

Dibenz(a,h}anthracene

Dibenzofuran

Dibhromachloromethane; -
Chlorodibromomethane

1,2-0ibromo-3—-chlocropropane; DEC?

L,Z—Dibréécéthane; )
Zthylene dibromide; ZOB

Di-n-butyl phchalate

o=-0ichlorcbenzene;
1,2-Dichlorchenzeane

m-0ichlorobenzene;
1,3-Dichlorcbenzeaqe

o-Oichlorgbenzene;

l,4-0Dicnlorobenzens

3,3’ -Dichlorchenzidine

traas—-1,4-Dichloro-2-butene
Dichlqrcdiﬁluc:cmethame: gTc 12;

,l1-0Oichlorcethane;
=t yLdeene-chlo:Lda

l1,2-Dichlorgethane;

Ethylaoe
dichlocide ‘

hlorgethylene; Vinylideane

cide; l,il-Cichlcroethane

cis-1,2-Dichleroethylens;
cis~=l,2-0ichliozzsetcnena

trans-l,2-Dichlarcethylene

t-ans-1l,2-Dichlorvethenas
2,4-Dichlaroghencl ’

2,8-Dichlorcohencol

. 3enzene,

'Etheng,

Page 5Q of €0

Dibenz{a,h}anthracene:

Dibenzofuran

Mathane, dibromechloro-

Propane, 1,2-dibromo—3-chloro—

Zthane, 1l,2-dibrooo—

1,2- aenzenedxca_hcxyl;c acxd,
dibutyl esterc

3enzene, l1,2-dickloro-—

L,3-dichloro— . .

ol
)

fnzene, l,é—dichloro—

(L l'-axnheny1]—~ 4 -dLam;ne,
3,3'=-dichloro-

Z-Buteﬁe,

l,4—dichlcro—; {E)—-
Xethane, dichlerodifluoro— .

r
Etnane, 1, l-dichloro-

Ethane, 1,l-dic2loro-

Zthene, 1,l-dichloro-—

1,2-diczleoro—, (Z)—

Ethene, 1,Z-dichloro—,(E)— .

Phéucl, 2,4~=dichloro-—-

Shenol, 2,8—dichlaoro-

Pages
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" Dimethoate

Page 31 of &0 Fages

1,2-Dichloropropane;

Propane, l,2-dichloro—
Propylene dichloride

1,3-Dichlorovropane;

Propane, 1l,3-dichlaro-
Trimethylene dichloride - :

2,.2-Dichlorsocepane;

. Propane, 2, 2-dichlorg-
Isoprovylidene chlorcide '
1,l1-Dichlorcpropene l-Progpene, 1,l-dichloro-—

cis-1,3-D i;.cb.lo:dg:ogene ‘ l-Propene, 1, 3f-di:hic:of-, (Z)—=

trans-1,3-0ichloropcopene 1-Prepene, 1,3-dichlareo-, (Z)-
Dieldrin 2,7:3,6-Dimethancnaghth(2,3-b]oxirene,
. 3,4,S,5,9,S—hexa.cnl.c:c—la.,z,Za,l_‘.,a,sa.,_
7,7a—octahvdro—, (laa,lB, 2a=z, 38,838,
gaa,78,7aa)—

Diethyl vhchalate '1,2-Benzanedicarboxylic acid, ietnvl
ester. '

0,0-0iethyl O—Z—pirrazinyl-gb.cs-— . Phosphorothicic acid, 0,0-diechyl
" phorotiicate; Thionazin | ‘O~pyrazinyl ester

Phosphorodithicic acid, Q,0-dimechyl
S—({2—(mechylamirac) -2-oxcethyl] estar

p—(Dimethylamina)azobenzene Benzenamine, ¥,N-d ime:hyi—4— {phenylazo)—

7,12-Dimethylbenz{ajantnracene ¢ Benz{alanthzacene, 7, 1Z-dimethyl-

3,3’-Dimethylbenzidine (1,1’'-Bipheayl]—4,4’-diamine, 3,3"~
: ‘dimetchyl—~

2, 4-0izeczyipheacl; m—xylencl Thancl, 2,4—dimethyl-

Dimethyl ghthalate 1,Z<-3enzenedicarboxylic acid, dimethyl
’ ’ ssTer

-

m—-Oinitzcheczens , : _Benzene, l,3—dinitro—

4,8-Dinitro—o—-czesol; 4,8-Dinitrol- Phenol, 2-mechyl-4,8-dinit=zo—
methylphencl :

2,4-Dinitrophencl Shenol, 2,4~dinitzd—

2,4-0initrstoluene Senzene, l—methyl-2,4-dinitzo-—

2,58-0initzotoluens Senzene, 2—aechyl-l,l-dinitzo-

.- e R



Dinoseb; DNBP; Zfsec—autyl-4,6—

dinitrophenol

Di-n-octyl phthalate

Diphenylamine

Disulfoton

Sadosulfan T

Zndosulian II

Endosu;ﬁan sulfats

Tndrin  aldehyde

Ethylbenzane

“hrl methaczylate
ZZhyl methamesulfonata

Famphur

Flucranthene

Flugrerde

- Heprtachlor

Page 352 of €0 Pages

Phenol, 2-(l-methylpropyl)-4,6-dinitrg—

1,2-Benezenedicarboxylic acid, diectyl’
ester - ’

4 »
Beazenamine, N-phenvyl- ‘

Phosphoredithicic acid, Q,0-diethyl
S—{2—(ethylzhio)ethyl] ester

§,9-Methano~2, 4,3-benzodioxathienin,
&§,7,8,9,10,10~nexachlore~1,5,52,6§,9,
3a-hexahydro—-, 3-oxide,

6,9-Hethano-2,4,3-benzodiaoxathiepin, )
6,7,8,9,10, 10-hexachloro~1,3,34,8,9,
9a-hexanydro-, 3-oxide, (3Ja,3aa, sB,
88,%aa) -

§,9-¥ethano-2,4¢,3-benzodioxathiepin,

- 6,7,8,9,10,10-nexzachlore-1,5,32,8,¢%,
Sa-~hexahydro-,3-3-dioxide

2,7:3,8-Dimethanonaphth{2,3-bjaoxizene,
3,4,5,6,9,9-nhexachloro-1a,2,2a,3,8§,
8a,7,7a-oc=zahydzo-, (laza,23,2a8,3a,"

8a,5a8,78,T7ag)—
1,2,4-Hethenacyclopenta(cd]pentalene~
S—carbaxaldenyde,2,22,3,3,4,7-
¢+ hexachlorodecahydrao-, (la,23,2aE8,
4B, 4aB,58,6a3,5608, TR* )~
Benzene, ethyl-
2-?rovencic acid, Z-methyl-, ethyl ester
Yethanesulfcnic acid, ethyl ester
Pﬁésphcrc&hioic acid, Om{d={

(dimethylamino)sulfonyliphenyl]
C,C~dimechvl estes

Fluoranthene

SE~Fluorene

4,7-Hethano~l=-indene, 1,4,5,6,7.8,8—
heptachloro-la,4,7,T7a~tetrahydro-



-

i
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Heptachlor epoxide 2,5-Methano—2E—-indeno(1l,2-bjoxirene,

2,3,4,5,8,7,7-heptachlore-la,lb,
5,5a,6,8a-hexahydco—, (laa,lbB, )
2a, 5_a,$a.B, 88 ,83a)

Hexachlorobenzene Banzene, hexachloro—

Hexachlorobutadiene 1,3-8utadiene, 1,1,2,3,4,4~-hexachloro—

Hexachlorocyclopentadiene 1,3-Cyclopentadiene, 1,2,3,%4,5,5—
) hexachloro—

Hexachloroethane fthane, hexachlora-—

J

Hexachlaoropropene l-Propene, 1,1,2,3,3,3-hexachloro—~

2-Hexanone; 2-Rexancne-
Hechyl butyl kztaone

Indeno({l,2,3-cd)pyrene Indeno(l,2,3~cd)pyrene

Isobutyl =aleohol l—PrcgandL, Z-methyl—

Isodﬁin . , ) . ’ 1,4{5,S-Dimethanonaghthalene, 1,2,.3,
i ' - 4,10,10-hexzchloro—~,1,4,4a,5,8,3a~.
. o hexahydra—(la,4a,4aB8,53,88,8a8)~
Isophorone 2-Cyclchexen—-l-one, 3,3,S-trimethyl-—
Isosafrole 1,3-Benzodlioxole, 5—{l-progenyl)—
Regoae 1,3, 4-¥ethénao-29-cyclobuta{cd]|pentalen—
J—one,l,la,3,33.4,5,5,52,58,6~—
decachloracctahydro—:
Lead - Lead
Ha g iy ¥arcursy

HechacTylonmizzil

2-Propenenit—ile, 2-methyl-—

Hethapyrileae . 1,2-Ethanediamine, N,N—dimethyl-¥'-—
2-pyridigyi-N‘=(2-thienylmechyl)—
Xethoxychlor

Benzene, 1,1°-(2,2,7,

trichlorcethylideae)bis{4—
methoxy—

Nethyl bromide; Bromomethane Haethane, bromo-

Hethyl chloridse;

Chloromethane dethane, chloro-



a—
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pa—

3-Hethylcholanthrene Benz(jlaceanthrylene, 1,2-dihydro-3-—

methyl-—

Hethyl ethyl ketone; HEX;

2-Butancne
2-Butancone .

¥ethyl lodide;

¥ethane, laodao—
iodomethane

Hethyl. methacrylate- 2-Propencic a&id, 2-methyl-~,

methyl ester

Hethyl methanesulicgaatea Hethanesulfonic acid, methyl ester:

2-Methylnaphchalene Naphthalene, 2-methyl-

Methyl.varathion; ‘Parathion methyl Phosophorothicic acid, 0;0-dimetnyl

O—(4-nitraphenyl) ester

4-Hechyl-2-peatanaons; Hethyl

.2-Pentanane, 4-metchyl-
isobutyl katone

N

)

Yechvlene bromide; Dibromomethane Methane, dihrcmo-—

He:hylede'cﬁlcride;

¥echane, dichlcro-
Dichloromethane

Naghthalene ¥Naphthalene

1,4-Haphthoguinone 1,4-Naphthalensdione

l-Naphthylamine i-Naphthalenamine

Z—Naphthylaminé- 2-Naphthalenamine-

Nickal Nickel

2-¥igzsaniline Seazsnamine, I-aiIzo—

m—itzoaniiine; 3-Nitzsaniline Bernzanamine, I-nitzo—
. p=-Nitrcaniline; 4-Nitzcaniline Benzenamine, 4—nitzo—

Nitrohenzeae Banzene, Ritzo-

o-Nitrophenmol; 2-Nitropherol Phencol, Z-nitca ) ;

p—Nit:cghenci; 4-Nitrophenal ?henal,.4—nit:c;

N-Nitrgsodi-n-butylamine l-Sutanamine, N-butyl-¥-anikroso—



Ro—

N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitzosodiphenylamine -
NLNLt:qscdiprcpylam;ne; Di-a-propyl-—
nitrosamine; N-Nitroso-—i—
diprcpy};g}ne
N—NLtbcscmetﬁylethalamine
N4N;t:osopipe:idiﬁe
N-Nitrosopyrrolidine - LT
S—Nitzo-o-toluidine

Parathion

Pentachlorobenzens
Pentachloronitrobenzene.

E’enta.thl'c.:rcphe;acl -
Phenacet :Ln

Phenanthrene

Fhenol

p-?fhenylenediamine

Phorate

Foclychlerinazed bighenyls; ?CSs,

Fropidnitrile; Ethyl cyanide

Pyrene

Satrclé

Page SS of 60 Fages

Ethanamine, W—ethyl-N-nlitroso—

¥ethanamine, N—methyL—N—nitroso;

.Benzenamine, N-pitraso-N-phenyl-

l-Propanamine, N-nitroso-N-propyl

Zthanamine, N-methyl-N-nitzasc—

Piperidine, l-nitzosa-—

Pyrrolidine, l-aitzoso—

Senzenamine, 2-methyl-3—-nitro-—

: \
fhosghorothicic acid, C,0~diethyl-
.0-{4-nit=ophenyl) escter

Benzene, gentacilore-—
Senzene, ‘gentachlorénit:o—
®hencl, ‘pentachlero-—
Acetamide, N—(é--eﬁhoxyphenyl)
Phenanthrene

shenol
1,4~3anzanediamine

fhosphorodithicic acid, o,0-diethyl
S~{(ethyltkig)methyl] estex

L’ -Bishenvl, chloro derivatives-

.

Zanzazide, 2,5

2,5<dichloro~-¥—{1l, l—"
dimechyl-2-propynyl)—

Propagenitzile
Pyrene

1,3-8enzodloxole, S—(2-progenyl}-—



)

Selenium
Sllver

Silvex; 2,4,5-T%

Styrene

Sulfide =~ F

2,4,5-T; 2,4,5-Trichlorcchenoxy—

acetic acid

1,2,4,5-Tetracilarchenzens
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- QA/QC Sampling and Analysis Plan- Dickson Co. Landfll

November, 1994

QUALITY ASSURANCE / QUALITY CONTROL PLAN
‘ : SAMPLING AND ANALYSIS
OF
GROUNDWATER MONITORING WELLS

1. INTRODUCTION

. This document is prepared for the State of Tennessee Department of Environment and

Conservation, Division of Solid/Hazardous Waste
Control and Quality Assurance guidelines.
throughout the groundwater assessment monitorin

Management to establish Quality
These guidelines are to be followed

g period at the Dickson County Class I
Landfill. 4 ~ : :

This pian covers the cofnplete process utiized for the collection of quality groundwater
. monitoring samples including the: o '

measurement of groundwater levels
detection / measurement of immiscible layers

purging of wells

sémple. collection, handling, and analysis

quality control and quality assurance

2. GROUNDWATER LEVEL AND WELL DEPTH MEASUREMENT

2.1.

£

STATIC WATER LEVEL.

The depth to water level in the wells must be measured
water volume for purging and also for the

goundwater characteristics,

‘to calculate the casing
purpose of determining the hydrological

The stazic watsr lsvel In the well is measured prior to the well evacuation. Initial

Tz

siatic water levels ars measured typically seven to ten days after installation and
development of 2 new well and additional measurements are performed prior to
each purging and sampling event, Al water level measurements utilized to
construct a piezometric surface m

ap must be obtained within a consecutive twenty-
four (24) hour period.

L _G_;iggs & Maloney, Inc.

* Engineering and Environmental Consulting - (615) 895-8221 o
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QA/QC Sampling and Analysis Plan- Dickson Co. Landll

November, 1994

2.1.

 the air/water interface, and an alarm. o

STATIC WATER LEVEL, Cont’d

The water level elevation will be determined to the nearest 0.01 feet as measured
with a water level meter. The meter consist of a reel containing a length of
weighted, marked fiberglass tape, which has a conducting probe attached to detect - -

The water level measurement is performed three (3) times to insure accuracy and
water leve] stability. Always measure the u

peradient or background wells first to
-reduce the potential for cross contamination '

The following procedure will be followed for water level measurement in
groundwater monitoring wells.

A) Prepare a “Monitoring Well Purging and Sampling” (MWP&S) form

(Appendix A) for each well to be measured

, and enter all reference information
for each well. ' :

B) Locate the well identification on the casing and the well elevation reference
mark and check against the site map for verfication. If identification or
elevation markings are not found on the well, verify the well identification and
mark the well with the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project manager. If a2 new

* elevation mark is placed on the well, 2 survey must be performed.

C) Place a plastic sheet on the ground surrounding the well by cutting a slit in a

piece of plastic and inserting over the well. The: plastic sheet should be of

sufficient size to prevent contamination of equipment and supplies during the
water level measurement process. : :

D) Unlock and open the protective well cover and the Wéu cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics with an HNU-101

photoionization detector (previously calibrated) and record the HENU reading
on the MWP&3 form.

F) Put on a clean pair of unpowdered, disposable gloves. (When gloves become

solled or damaged replace with a clean pair). Dispose of used gloves as per
instructions in Section 11.0.

G) ADet:rrnine if the water level tape and probe has been decontaminated. If not,

wash with soap and water, and rinse with DI water, Dispose of wash and rinse
water as per instructions in Section 11.0.

....Gdggs _&Ma.:lq_nzy, Inc. + Engineering and Environmental Consulting « (615) $95-8221
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QA/QC Sampling and Analysis Plan- Dickson Co. Landfli November, 1994

J 2;1. STATIC WATER LEVEL, Cont’d

H) Check the probe sensor and battery by immersing the probe in water. Note the
level of the water on the electrode sensor when the alarm just begins to sound.

If the probe operation is normal, proceed with item L If the alarm does not

sound when the electrode tip contacts the water's surface, determine what is

causing the malfunction before proceeding or obtain another water level meter.

Lower the probe and tape into the well carefully and slowly. Do not allow the

tape to contact the well casing to prevent damage to the tapes surface. Surface
abrasions will cause difficulty with later cleaning and decontamination.

When the probe contacts the water surface and the alarm sounds, retrieve the

probe until the alarm just ceases. Continue lowering and raising the probe until
the point where the alarm just begins to sound is determined.

X) Hold the tape against the well elevation mark on the casing.

L) Note and record on the MWP&S form the distance from the well elevation
mark to the groundwater's surface to the nearest 0.01 feet.

M) Repeat parts I-L two more- times to verify -the measurements. - If the
) - - Mmeasurements are not constant, continue to measure at greater time intervals

until the levels stabilize. The elevation of the well minus the distance to the
- ‘water surface is equal to the elevation of the water.

N) To measure the total well depﬂ;, lower the weighted tape slowly to the bottom
of the well. : :

0) Mark the tape and read at the well elevation reference mark to the nearest 0.01
feet. ‘ '

P) Record the distance from the well elevation reference mark to the well bottom
on the MWP&S log sheet. i

Q) Remove the tape and probe from the well being careful not to allow the tape to
rub on the well pipe or casing.

R) Replace the well cap and lock the well or continue with purging and sampling.

S) If free product or gross contamination are not encountered or suspected, wash
the tape with soap and water and DI water rinse after each use. If free product
Or gross contamination are encountered or suspected, rinse the tape and probe
with alcohol, fnse with water, wash with soap and water and DI water rnse

and finally rinse with alcohol and then DI water. The tape and probe must be
washed with soap and water and rinsed with alcohol and DI water prior to use
in another well. .

Griggs & Maloney, Inc. » Engineering and Environmental Consulting « (615) 895-8221
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) 2.1,

3.1

- 3.2

3.3,

levels of volatile organics it will be assumed that no §

November, 1994

STATIC WATER LEVEL, Cont’d

S) All wash and rinse water and alcohol rinse must be collected and held for
proper disposal according to the guidelines set forth in Section 11.0.

DETECTION AND SAMPLING OF IMMISCIBLE LAYERS

DETECTION OF IMMISCIBLE LAYERS

After opening the well; sample the well vapor space with an HNU-101
Photoionization Detector: If, after opening the well, the HNU indicates detectable
levels of organics, a floating layer is indicated, and must be measured and sampled
as set forth in the following section. If the HNU does mot indicate detectable
oating immiscible organic

layer is present, and work will continue to purge and sample the wells.

SAMPLING OF IMMISCIBLE LAYERS

If immiscible layering is detected in any of the wells, samples of the immiscible
layer must be ‘collected prior to purging. For floating layers, samples will be
collected with & disposable bailer, or a peristaltic pump if the layer is located within
25 feet of the surface. For bottom layers a double valve bailer will be utilized.

. SAMPLING PROCEDURES FOR IMMISCIBLE LAYERS |

The following proceduré will be followed for sampling of immiscible layers in
groundwater monitoring wells. '

A) Prepare a “Monitoring Well Purging. and Sampling” (MWP&S) form

(Appendix A) for sach well to be measured, and enter all reference information
for each well. '

B) Locate the well identification on the casing and the well elevation reference
Dark and coeck .o.ist the sie map for verfcation. If identification or
elevation markings are not found on the well, verify the well identification and
k the well witk the 'dentification number and an elevation mark. Note the

changes on the MWP&S form and inform the project manager. If a new

elevation mark is placed on the well, 2 survey must be performed.

xxxxx

Griggs & Maloney, Inc. Engineering and Environmental Consulting » (615) 895-8221
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" QA/QC Sampling and Analysis Plan- Dickson Co. Landsil November, 1994

3.3. SAMPLING PROCEDURES FOR IMMISCIBLE LAYERS, Cont’d

C) Place a plastic sheet on the ground surrounding the well by cutting a slit in a
piece of plastic and inserting over the well. The plastic sheet should be of

sufficient size to prevent contamination of equipment. and supplies during the
water level measurement process. : S

D) Unlock and open the protective well cover and the well cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics with an HNU-101

photoionization detector (previously calibrated) and record the HNU reading
on the MWP&S form. ' _ < :

~ F) Put on a clean pair of unpowdered, disposable goves. (When gloves become

soiled or damaged replace with a clean pair). Dispose of used gloves as per
instructions in Section 11.0. . '

G) Determine the static water leve] following procedures in Section 1.1.

H) Lower a previously cleaned bailer sl

owly into the well to the interval being
‘sampled. If the layer is only a few. inches

thick, use an open top bailer and
lower the bailer an ' : ‘

Raise the bailer to the surface carefully. Do not allow the bailer or bailer cord
to contact the ground.

J) Remove the cap from the VOA vial, and. tilt slightly.

K) Pour the sample slowly into the vial to zvoid spillage and air entrainment,
making sure to quantitatively transfer any sediment in the sample. Fill the vial

. . to overflowing to provide for a zero airspace sample, and cap. Invert, tap the

vial with a finger and check for air bubbles. If bubbles appear repeat the filling
process. :

=) Latel zathzze and wors the sampis accerding to instructions in Sections 8.0
and 9.0 for sample handling and documentation.

M) Replace the weil cap and lock the weil.

N) Rinse the water level tape and probe with alcohol, rinse with water, wash with
soap and water and DI water rinse and finally rinse with alcohol and then DI

water. The tape and probe must be washed with soap and water and rinsed
with alcohol and DI water prior to use in another well.

0) Wash and rinse all-equipment prior to leaving the site.

Griggs & Maloney, Inc. « Engineering and Environmental Consulting « (615) $95-8221
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'QA/QC Sampling and Analysis Plan- Dickson Co. Landfll November, 1994

3.3.. SAMPLING PROCEDURES FOR IMMISCIBLE LAYERS, ConT'D

P) All wash and rinse water and alcohol

rinse must be collected and held for
proper disposal according to the guidel

ines set forth in Section 11.0. .

Q) Dispose of all contaminated materials, gloves, etc. according to the guidelines
set forth in Section 11.0.

4.  .WELL PURGING

4.1. GROUNDWATER MONITORING WELLS PUrGING

The water standing in the well prior to sampling may not be representative of the,

in-situ ground water quality. Therefore the standing water in the well and flter

pack will be removed so that fresh water from the aquifer can replace the stagnant
water.

If the well is in 2 high yield formation the well will be evacuated from above the
sand pack to draw fresh water up through the well. The most efficient exchange of

water in the well is effected by pumping from near the top of the water column.

o This causes the stagnant water in the casing above the filter screen to be evacuated
T fist.

A minimum of three (3) well volumes of water will be evacuated from the well.

The capacity for the well to recharge and the draw down of the water column
- should be noted for future reference.

Low yield wells will be evacuated to dryness and allowed to recharge slowly.
Whenever full recovery of the water in the well excesds two hours, samples will be
collected as sufficient water becomies available. Whea the recharge rate is less than

two (2) hours, monitor the water quality (pH, Conductivity, and T emperature)
~unti] the readings become stable, indicating the well has been sufficiently purged.

Peristaltic, submersible purgs, and/or positive gas displacement Teflon bladder

‘. . e s .y A
P 3 APy, v s e Satlacs xS0 L e a ] e
}.'Jkl.lpb_. AN o2 e LS Jailer . Lruh

sampling. Disposable polyethylene baiiers
encountered in the weil. :

P T

SiLZIC G evacuziz the wells prior to
may be used if free product will not be

Peristaltic pumps may be utilized when the water it
fest. At depths exceeding twenty-five (25) feet, su
displacement pumps or bailers will be used. Bailers
aithough the limited capacity of the bailer makes the
bailers lower and raise slowly to prevent agitation of

is less than twenty-five (25)
bmersible purge or positive
may be utilized in all wells,
ir use laborious. When using
the water in the well.

- __Gdggs__.gﬂlﬁ_daloney, Inc. * Engineering and Environmental Consulting + (615) 895-8221 Page 6



‘ QA;/QC Sampling and Analysis Plan- Dickson Co. Landfill November, 1994

4.1. GROUNDWATER MONITORING WELLS PURGING, Cont'd

Care will be taken to profect the bailer, pumps, suspension cords, tubing and
cables from contacting the areas surrounding the well. A plastic sheet will be
utilized to cover the ground and well opening area to protect the equipment.

When lowering the pumping equipment into the well, the pump and tubing will be

supported to prevent it from dragging on the top of the well casing or binding
when being lowered or raised. ’

The well may be considered to be evacuated when the water becomes clear and
sufficient quantity has been evacliated (3x volume of water in the well). Purged
water will be collected and screened to determine if it may be hazardous. If the
possibility the purged water contains hazardous contaminant levels which exceed
those levels which may endanger the health of personne! or the environment, the

water will be drummed and held for proper disposal by post treatment on site or
disposal by certified waste disposal handlers.

4.2. PURGING PROCEDURES FOR GROUNDWATER MONITORING WELLS

The following procedure will be followed for purging of groundwater from the
- " monitoring wells: '
A) Prepare a “Monitoring Well Purging and Sampling™ (MWP&S) form

(Appendix A) for each well to be measured, and enter all reference information
for each well. :

B) Locate the well identification on the casing and the well elevation reference
mark ‘and check against the site map for verification. If identification or
elevation markings are not found on the well, verify the well identification and
mark the well with the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project manager. If a new
elevation mark is placed on the well, 2 survey must be performed.

Place a plastic shest on the ground surrounding the well by cutting a slit in .a
- plece of plastic and inserting over the well. The plastic shest should be of
sufficient size to prevent contamination of equipment and supplies during the
Waler [evel measurement process. '

D) Unlock and open the protective well cover and the well cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics with an HNU-101

‘photoionization detector (previously calibrated) and record the HNU reading
on the MWP&S form.

Griggs & Maloney, Inc, * Engineering and Environmental Consulting « (615) 895-8221 Page 7



' QA/QC Sampling and Analysis Plan- Dickson Co. Landsil November, 1954

4.2. PURGING PROCEDURES FOR GROUNDWATER MONITORING WELLS,
Cont’d

F) Put on 2 clean pair of unpowdered, disposable gloves. (When gloves become |
~ soiled or damaged, replace with a clean pair). Dispose of used gloves as per
instructions in Section 11.0. ) .

G) Determine the static water level following procedufes in Section LL

H) Determine the purging method to be followed.

i) Calculate the volume of water in the well from information gathered when

measuring the well depth and static water level by one of the following
methods: : ' . ‘ : '

'Depth of well - Depth to witer = Height of water column
1)  BYFORMULA:

- Pxhx7.481= gallons of water

where: r = radius of the well pipe in feet

h= ﬁeigﬁt of water column in the well -

_ 7.481 = gallons/cubic foot of water
2) . BY WELL PIPE SIzE:

a) For 2" diameter wells:
Gallons =0.1632 (gal/ft) X h (&)
when b =height of water column in the well
" b) For 4" diameter wells:
Gallons = 0.6528 (gal/ft) X h @
when h = height of water column in the well
c) For 6." diameter wells:
 Gallons = 1.4688 (gal/ft) Xk §19)
when h = height of water column in the well

Record the pﬁrge volume on the MWP&S form.

J) Sample the water in the well and test for

pH, specific conductance, and
temperature. Record results on the MWP&S

form.

. Griggs & Maloney, Inc. + Engineering and Environmentai Consulting + (615) 895-8221 Page 8
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November, 1994

4,2. PURGING PROCEDURES FOR GROUNDWATER MONITORING WELLS,

Cont’d

K) Purge the calculated volume of water from the well.

L) All purged'water from the wells will be collected in tanks or drums for later
analysis, treatment and disposal.

M) Repeat items J and K two additional times to purge a minimum of three (3)
well volumes from the well when the recharge rate is sufficient.

N) Record all purge times, volumes, and water quality test results on the MWP&S
form. o , "

O) Rinse the purge pump or bailer (if not dedicated) with DI water and combine

the rinse water with the purge water for disposal. _
P) Wash and rinse all équ_ipment prior to leaving the site,

Q) Wash the pumps and bailers with soap and water, rinse with DI water, rinse

with alcohol, and finally with DI water prior to use in other wells. Combine .
the washings and rinse water with the purge water for disposal per the
instructions in Section 11.0. ‘

R) Samples will be collected as soon as possible after purging, allowing sufficient
time for the well to recharge. : :

S) Replace the well cap and lock the well.

T) Dispose of all contaminated materials,

gloves, etc. according to the guidelines
set forth in Section 11.0. ’ . : :

5. - SAMPLE COLLECTION

3.1.

SAMPLE INTEGRITY

To ensure the sample collected is representative of the formation, it is important to
minimize physically altering or chemically contaminating the sample during the
collection process. -

Care will be taken to protect the sampling eqﬁipmerrt, tubing and cables from
contacting the areas surrounding the well, A plastic sheet will be utilized to cover
the ground and well opening area to protect the equipment.

- Grigg; & _Maloney, Inc.

* Engineering and Environmental Consulting « (615) 395-8221 Page 9



. QA/QC Sampling and Analysis Plan- Dickson Co. Landfill

November, 1994
) 5.2.  SamPLE COLLECTION - BAILER

A bailer is a long cylindrical tube constructed of marerials which will not alter the
"quality of the sample being collected. Bailers used will not have glued joints.
Bailers used at the site will be of the disposable, bottom-fill type, constructed of
palyethylene. : '

The bailer will be lowered into the well by a line into the groundwater where it fills
from the bottom. The bailer has a ball, which seals the bottom of the bailer to
prevent the water from emptying when the bailer is lifted from the well.

5.3. SAMPLING PROCEDURES FOR BAILERS

The following procedure will be followed for sampiing of groundwater in
. monitoring wells whenusing bailers,

A) Prepare a "Monitoring Well Purging and Sampling" (MWP&S) form

(Appendix A) for each well to be measured, and enter all reference information
for each well.

B). Locate the well identification on the casing and the well elevation reference
mark and check against the site map for verfication. If identification or
_elevation. markings are not found on the well, verify the well identification and
mark the well with the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project manager. If a new
elevation mark is placed on the well, a survey must be performed.

C) Place a plastic sheet on the ground surrounding the well by cutting a slit in a
piece of plastic and inserting over the well. The plastic sheet should be of

sufficient size to prevent contamination of equipment and supplies during the
- . ‘water level measurement process.

D) Unlock and open the protective well cover and the well cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics: with an HNU-101
R 3 tmmetnny Aatacs cmye st
- puowicnizaten detecior (ravicors

- SSiEShOr (prawicuny cafibrated) and record the HNU reading
on the MWP&S form. Dete

rmine it immiscible layers are present (Section
2.0). ~

F) Put on a clean pair of unpowdered, disposable gloves, (When gloves -become

soiled or damaged replace with a clean pair). Dispose of used gloves -as per
instructions in Section 11.0,

G) Determine the static water level following procedures in Section 1.1.

Griggs & Maloney, Inc. «+ Engineering and Environmental Consulting » (615) 395-8221
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) ' 5.3. SAMPLING PROCEDURES FOR BAILERS, Cont'd

H) Purge the well of the required three (3) well volumes of groundwater or to
dryness. : '

D Aftach new line to a new disposable bailer or use a dedicated bailer for each
well to be sampled. '

I) Carefully and slowly 1owe1j the bailer to the groundwater surface.

K) Allow the bailer to fill slowly with a minimum of water surface agitation to
prevent aeration. ' : :

L) Raise the filled bailer to the surface while

protecting the line from becoming
contaminated.

M) Remove the cap from the VOA vial, and tilt slightly.

N) Pour the sample slowly into the wial to avoid spillage and air eptrainment,
making sure to quantitatively transfer any sediment in the sample. Fill the vial

to overflowing to provide for a zero airspace sample, and cap. Invert, tap the °

vial with a finger and check for air bubbles. Ifbubbles appear repeat the filling .
= T process. : '

O)‘Propeﬂy dispose of excess sample collected from the well by combining with
the purge water or wash water. :

P) - Label, package, and store the sample according to instructions in Sections 8.0
and 9.0 for sample handling and documentation.

Q) Replace the well cap and lock the well.

R) Wash and rinse all e

quipment prior to leaving the site and rinse the exterior of
all samples. ‘

S) All wash and rinse water, alcohol rinse water, and excess sample must be

collected and held for proper disposal according to the guidelines set forth in

om0
SlheaGil LY,

T

Dispose of all contaminated materals (bailers, line, plastic sheeting, gloves,
etc.) according to the guidelines set forth in Secton 11.0,

U) Samples will be labeled, packaged, stored, and shipped according to the
guidelines set forth in Sections 8.0 and 9.0 of this plan.

V) Complete the required chain-of-custody and documentation for the sampling.

Griggs & Maloney, Inc. » Engineering and Environmental Consulting - (615) 395-8221
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5.4.. SamrLE COLLECTION - BLADDER Pump

A bladder pump is a long cylindrical tube with a flexible air operated bladder,
constructed. of materials which will not alter the

quality of the sample being
collected. Bladder pumps operate by alternately

inflating and deflating the flexible
bladder to altemately withdraw water from the well and ‘pump the water to the
surface.

-5.5. SAMPLING PROCEDURES FOR BLADDER PunPs

The following procedure will be followed for sampling of groundwite‘r in
. monitoring wells when using bladder pumps.
A) Prepare a "Monitoring -Well Purging and Sampling” MWP&S) form
(Appendix A) for each well to be measured, and enter all reference information
for each well.

B) Locate the well identification on the casing and the well elevation reference

mark and check against the site map for verification. If identification or
elevation markings are not found on the well, verify the well identification and
mark the well with the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project manager. ‘If a new
elevation mark is placed on the well, a survey must be performed.

-

C) Place a plastic sheet on the ground surrounding the wel
piece of plastic and inserting over the well The plas
sufficient size to prevent contamination of e
water level measurement process.

1 by cutting a slit in a
tic sheet should be of
quipment and supplies during the

D) Unlock and open the protective well cover and the well cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics with an HNU-101

~ photoionization detector (previously calibrated) and record the HNU reading
on the MWwr&3 form. Determine if immiscible layers are present (Section
2.0).

) Put on a clean pair of unpowdered, dis
soiled or damaged, relace
instructions in Section 11.0.

poéable gloves. - (When gloves become -
with a clean pair). Dispose of used gloves as per

G) Determine the static water level fbllowing procedures in Section 1.1.

H) Purge the well of the required three (3) well volumes of groundwater or to
dryness.

D) Attach the compressor lines to the' gas control box.

G_riggs & Maloney, Inc. + Engineering and Environmental Consulting * (615) 395-8221
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K) Attach the support line and compressed gas lines from

N) Adjust the gas control box to the desired

5.5. SAMPLING PROCEDURES FOR BLADDER Puyes, Cont'd

J) Connect the battery to the gas control box.

the gas control box, to
the previously decontaminated bladder pump. o

L) Lower the pump and tubing into the well carefully to prevent the tubing from
and support cable from becoming contaminated or rubbing on the well casing
or protective cover which may damage or contaminate the pump or tubing.

M) When the pump has been Iowered to the prescribed depth, secure the support
- line and turn on the power and compressed air.

pump and fill cycle time to optimize
the pumping rate. . :

0O) Remove the cap from the VOA vial, and tilt slightly.

P) Allow the water being discharged from the purmp to be slowly discharged into

a precleaned 40-ml VOA vial. Fill the vial slowly to avoid entrainment of air,
making sure to quantitatively transfer any sediment in the sample. Fill the vial

to overflowing to provide for a zero airspace sample, and cap. Invert; tap the

-vial with a finger and check for air bubbles. If bubbles appear repeat the filling
process. o '

Q) Properly dispose of excess sample collected from the well by combining with
the purge water or wash water. '

R) Label, package, and store the sample according to instructions in Sections 8.0
and 9.0 for sample handling and documentation. '

S) Remove the pump and tubing from the well, bemng careful not to damage the
well casing, pump, or tubing.

T) Collest aii water Tom the pump and tubing, fush with potable water (inside

eud Sutsids), ccllecting 2l water drained from e pump and tubing and rinse
waters for proper disposal.

U) Replace the well cap and lock the well.

V) Wash and rinse all equipment prior to leaving the site and rinse the exterior of
* the sample container.

W) All wash and rinse water, alcohol rinse water, and excess sample must be

collected and held for proper disposal according to the guidelines set forth in
" "Section 11.0.

& Maloney, Inc. «

Enginesring and Environmental Consulting + (615) 395-8221 Page 13
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6.

55.

SAMPLING PROCEDURES FOR BLADDER Puwmrs, Cont'd

J) Dispose of all contaminated materals (plastic sheeting, gloves, etc.) according
to the guidelines set forth in Section 11.0.

K) Samples will be labeled, packaged, stored, and shipped according to the
guidelines set forth in other sections of this plan.

L) Complete the required chain-of-custody and documentation for the sampling.

FIELD MEASUREMENT PROCEDURES

6.1.

6.2.

- The measurement of ternfnera:ture durin

- The .pH of the groundwater sa}nple is determined el

FIELD MEASUREMENT PROCEDURE - TEMPERATURE

g the purging and sampling of monitoring
ging process. Temperature will be measured by
is stored in a plastic case.

wells is required to monitor the pur
use of a-glass thermometer which

Sémples of water from the well are taken and prior to purging and at intervals
during the purging process. The thermometer is mserted in the sample as soon as

possible after withdrawing the water from the well, swirled to mix, and read when -
the thermometer fluid column has stabilized. : '

‘The temperature is recorded and the sample utilized for the measurement of pH

and specific conductance. The thermometer is dri

ied by wiping gently, and stored
in its protective case. : '

FIELD MEASUREMENT PROCEDURE - PH

ectrometrically with a

combination glass pH electrode. The following procedure will be utilized for pH .

measurements:

A) Coliect a fresti sample of the groundwater to be tested or use the sample used
for the measurement of temperature,

B) Measure and note the temperature of a sample of pH=7 buffer solution.

C) Measure and note the temperaturs of a sample of either
, solutions (to bracket the pH of the groundwater). T
pH=7 and the other buffer used should be the same.

pH=4 or pH=iO buffer
he temperature of the

D) Tum on instrument power, select PH mode, remove the

electrode protective:
cover and rinse with DI water.

Page 14
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6.2. FIELD MEASUREMENT PROCEDURE - PH, Cont’d

E) Check the calibration of the pH meter by i 1mmersmg the electrode in a fresh
sample of standard pH 7 buffer solution.

F) Slide back the battery compartment cover .exposmng the adjustment pots

G} Adjust the CA.L (calibrate) pot until the display reads 7.00.

I-I) Remove the electrode from the pH=7 buffer solution and rinse the electrcde
with DI water.

) Check the slope of the pH meter by 1mmersmg the electrode in a fresh sarnple
of standard pH=4 or pH=10 buffer solutxon.

- -J) Adjust the SLOPE pot until the displ

ay reads the-valueA of the buffer being
used. ' A

K) Remove the electrode from the buffer solunon and rinse the electrode thh DI -
water.

. L) Immerse the ele"h'ode into a sample of the groundwater which is at the same:
S temperature as the buffering standa.rd solutions.

M) Swirl or mix slowly until the reading stabilizes.
N) Read and record the value of the pH.

O) Dispose of the sample and wash water properly.

P) Turn off the power switch.

14

Q) Rinse the electrode tboroughly with DI water and replace the protecfive'
electrode cap. :

R) The electrode should be rinsed with DI water after each test. Contain all rinse
~ waters for proper disposal.

S) Calibrate the meter with buffers within 3.0 pH units of the test sample.

.\ 'Ji«,.g \T_,_"!’ LSRR mmtoanl PR Y
s} A dieew i A S

5S:UETH T ihe protective elecozde cap.

U) Remove the battery when the meter will not be used for long periods of time to
prevent the battery from leaking or corroding the meter,

Gnggs &. Maloncy, Inc. » Engineering and Environmental Consulting « (615) 895-8221
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6.3.

H) Immerse the electrode into a sample of the groundwater which is at the

FIELD MEASUREMENT PROCEDURE - SPECTFIC CONDUCTIVITY

The speciﬁc‘ conductance of the groundwater sample is determined with a digital
conductivity probe. The following proced

ure will be utilized for conductivity
measurements; ' : -

A) ‘Collect a fresh sample of the groundwater to be tested or use the: sample used
for the measurement of temperature.

B) Measure and note the tefnperature of 2 sample of conductivity standard which
is near the conductance of the samples to be tested.

C) Check the conductivity probe tip for dried sofids. If present rinse with DI

water and allow the probe tip to air dry. Tumn on instrument power and select
the conductivity mode.

D) Slide back the battery compartment cover exposing the adjustment pots.

E) Check the zero of the meter by measuring the conductivity in air. Adjust the
. meter to zero by adjusting the zero pot. Note: the conductivity probe sensor’

must be thoroughly air dried prior to the zeroing.

T) Immerse the electrode in the conductivity standard and adjust the SPAN pot
.until the display reads the correct value for the standard.

G) Remove the electrode from the conductivity standard . solution and rinse the
electrode with DI water. Contain the rinse water for disposal.

same
temperature as the conductivity standard solution. '

D) Swirl or mix slowly until the re;ding stabilizes.

1) Read and record the value of the specific conductance of the sample.
K) Dispose of the sample and wash water properiy.

L) Tum off the power switch.

M) Rinse the electrode thoroughly with DI water. Contain all rinse waters for
proper disposal.

N) The electrode should be rinsed with DI water after each test.

0) Remove the battery when the meter will not be used for lon

g periods of time to
prevent the battery from leaking or corroding the meter. '

November, 1694

Grig
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j 6.4. SAMPLING QUALITY ASSURANCE / QUALITY CONTROL

Trip blanks, equipment blanks, field blanks, split samples, and duplicate samples
are examples of Quality Assurance/ Quality Control (QA/QC) sampling
requirements. QA/QC samples are handled, packaged, shipped, and analyzed in
the same manner as the regular soil samples. - QA/QC samples are introduced into
the total measurement system as a means of control and evaluation of the level of

contamination and variability of results as contributed by potential artifacts and
mterferences arising at any point in the measurement process.

QA/QC samples are designed to measure:

1) the integrity of the sample container and sample equipment cleéning process;

2) the actual process of sample collection:

3) the purity of the sample preservation and additive reagents and chemicals; -

4) ‘.Lhe. influence of the site’s environmental conditions on . the samples
‘(contamination); ' '

5) .cross contamination of sampl

es.due to improperly cleaned sampling equipment;
. and :

5-6)‘ indeterminant artifacts introduced during sample transport, from containers,
‘preservatives, cleaning agents, and sampling equipment. '
-Table 1 summarizes the number and frequency of the QA/QC sample collection.

TABLE 1. QA/QC SAMPLE REQUIREMENTS
D1CKSON COUNTY LANDFILL

ket

EQUIPMENT BLANKS
DUPLICATES "
FIELD BLANKS | "
SPLIT SAMPLES | i

1 PER 10
1 PER 20
AS REQUESTED

o Griggs & Maloney, Inc. » Engineering and Environmental Consuiting « (615) 895-8221 Page 17
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6.4.1. FIELD BLANKS

Field blanks are utilized to evaluate the sample container filling procedure, the
effects of environmental contaminants at the site, purity of preservatives or
additives. :

Field blanks are prepared in the field, on-
containers with DI water and adding approp
required: The field blank sample is then grou
with the true samples collected at the site.

site, by filling apprbpriate ‘'sample
riate preservatives and additives as
ped, handled, stored, and transported

Field blanks will be collected at the rate of one (1) sample for each twenty (20)
samples collected. '

. 6.4.2. TRIP BLANKS

Trip Blanks are prepared in the 1aboratory with laboratory grade (distilled or
deionized) water. The water is placed int

0 the sample containers to verify their
cleanliness before and during the sampling project and, in the case of volatile-
organics, will monitor the contaminati

on of outside contamination on sample
containers and collected samples during transportation and storage.

Ore trip blank.per' sample set is to be prepared for each parameter group sarﬁpled.

6.4.3. EQUIPMENT BLANKS

Equipment blanks, also known as rinseate blanks, are utilized to momitor the
contamination or cross contamination of sampling equipment in the field from

deficient field cleaning procedures’ The equipment blank also addresses the field

preservation procedures, environmental site interference, integrity of the source
blank for field cleaning operations, and those concerns singularly addressed by the
travel blank. ‘

Samples of distilled or deionized water are taken using a blank water rinse of the
particuiar irem of sampie equipment. The equipment blank is used for sampling
equipment like bailers, pumps, pump tubing, spooms, trowels, hand augers, or
corers. The equipment blank is prepared by collection of DI water which is being
poured over the sampling equipment during the final rinse. Appropriate

preservatives and additives which are required to be added to regular samples, will
be added to the equipment blank in like manner.,

One equipment blank sample per twenty (20) samples collected will be prepared.

Griggs & Maloney, Inc, »

Engineering and Environmental Consulting « (615) 895-8221
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7.

“essentially identical samples.

6.4.4. DUPLICATE SAMPLES

Duplicate samples are utilized to monitor the reproducability of the sampling
procedures and to provide the ‘laboratory with sufficient sample to perform -
laboratory matrix spike and duplicate sample analysis. Dyplicate samples are.

They are collected, preserved, ha.ndled, shxpped,
stored, and analyzed in the same manner as the regular samples.

One duplicate sample will be collected for each sample set of ten (10) samples
collected for submittal to the laboratory.

Split samples are duplicate samples split between two or more parties for separate

analysis by unrelated laboratories.

CLEANING AND 'DECONTAM]NATION OF SAMPLING

EQUIPMENT

7.1.

7.2.

SAMPLE C ONTAINERS

Sample containers may be either purchased precieaned or may be cleaned by the
laboratory or field team. The 40 ml VOA vials and containers to be used for
samples for the pH, temperature, and specific conductivity measurements will

_ precleaned or will be cieaned by the following procedure prior to use.

A Vials, jars, caps and hds will be washed with phosphaie free detergent and hot
Wwater.

B. Rinse thoroughly with hot tap water.

C. Rinsewith a solution of 10% nitric acid (CAUTION !1).
D. Rinse with tap water followed with DI water.

E

. Rinse twice with isopropyl -(or methyl) alcohol and allow to air dry for 24
.hours.

Wrap with aluminum foil to prevent conta.mma‘non during storage and
transport to the site.

.All alcohol and acid used for the decontamination process will be collected and
disposed of properly whether generated in the laboratory or in the field.

SAMi’LING EQUIPMENT

All sampling equipment used at the site will be disposable polyethylene bailers and
will not require additional cleaning.

Griggs & Maloney, Inc, «

Engineering and Environmental Consulting « (615) 895-8221 Page 15
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4) Dibenzofurans/ dibenzo-p-dioxins
5) Mercury

6) Total Metals

7) Cyanide

8) Sulfide _
) pHand Conductivity

11. DISPOSAL OF CONTAMINATED MATERIALS

- All equipment, supplies, and waste which may contain or be contaminated with hazardous:

materials must be contained and handled for proper disposal. The following are examples
of possible contaminated materials: : : S '

 A) Water used for washing, rinsing, or decontaminating of san{pﬁﬁg equipment or
" supplies. - - ' : '
B) Water purged from wells or excess samples.

C) Alcohols and acids from sample container decon'taminaﬁon;.
| D) Disposable aﬁd' heavy work gloves. ..
B Di.%pésable bailers and bailer support lines.

F) Pump and suction tubing. |

G) Plastic sheeting used for gréund cover or work surfaces.

11.1. DISPOSAL OF CONTAMINATED WATERS

Water from the decontamination, purging and sampling activities must be collected
m pails, drums or tanks for proper disposal. After completion of the sample
analysis, if the samples contain contaminates at levels which may cause the wash
waters to be deemed hazardous, the collected waters will be sampled and analyzed
 to determine the izvei of coaosamination and the proper disposal methodology
following rules and regulations in force at the me of disposal.

11.2. Di1SPOSAL OF SOLVENTS AND A CIDS

Solvents used in the lab and the field for decontamination of sample equipment,
supplies, and containers will be dispased of by: :

Small quantities of solvents used to rinse cleaned containers and equipment and
not believed to have significant levels of contamination will .be disposed of by

placing in a vented area and allowed to evaporate. Large quantities (> 1 liter) of
Griggs & Maloney, Inc. + Engineering and Environmenta] Consulting « (615) 8958221
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waste solvents will be collected for disposal following rules and regulations in
force at the time of disposal.

Solvents used to rinse contaminated equipment which are believed to have
significant levels of contamination will be disposed of by placing in an approved
shipping container; sampled and analyzed to determine if'it is a hazardous waste;

and if determined to be hazardous, disposed of by proper disposal methods
following rules and regulations in force at the time of disposal.

Nitric acid utilized for rinsing sampling equipment, containers, and supplies in the
“laboratory will be collected and disposed of by neutralizing with sodium hydroxide
and discharging into the publicly owned treatment works serving the laboratory.

Nitric acid utilized in the field will be collected and returned to the laboratory for
~ proper disposal.

11.3. DISPOSAL OF SOLID WASTE

All sclid waste including plastic sheeting, bailers, bailer support line, pump and
suction tubing, gloves, and trash will be collected and screened with the HINU PID
for indications of volatile organics. If the HNU does not indicate volatile organics
above the detectable level the waste will be dumped into the site's solid waste:
contamers. If volatile organics are detected the waste will be sampled and
analyzed to determine if it is a hazardous waste, and if détermined to be hazardous

disposed of by proper disposal methods following rules and regulations in force at
the time of disposal.

Engineering and Environmental Consulting -+ (615) 8958221 Page 24
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